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YOUR CHOICE-smart either way 



Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 
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Send All Correspondence To: 

Computer Publishing Center 
66 KIOTO JOURNAL 

5900 Cassandra Smith 

P0 Box 849 

Hlxson, TN 37343 

615 842-4600 

Copyrighted 1982 by Computer Publishing, Inc. (CP1> 

68' Micro Journal Is published 12 times a year by 

Computer Publishing Inc. Second Class Postage 

Paid ISSN 0194-5025 at Hlxson, Tenn. and 

additional entries. Postmaster: send Form 3579 to 

68' Micro Journal, P0 Box 849, Hixson, Tennessee. 

SUBSCRIPTION RATES 

USA 

1-Year 124.50 2-Years i42.50 3-Years J64.50 

FOREIGN 

See Page 52 

Items Submitted for Publication 

Articles submitted for publication should be 
accompanied by the authors full lummj, address, date and 
telephone number. It Is preferred that articles be 
submitted on either 5 or 8 Inch diskette In TSC Editor 
format or STYLO format. AM diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .so space, 
.f>p paragraph, .fl fill and .nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text flies In contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX" format, either FLEX2 6800. or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper they should be on 
wh Ite 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite' or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 Inches), Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish all 
letters to the editor verbatim, however, we reserve the 
right to reject any submission for lack of 'good taste 1 . 
We reserve the right to define what constitutes 'good 
taste". 

Advertising: Commercial advertisers please contact the 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word. 20 words or less $7,50 minimum, one time, paid In 
advance. No classified ads accepted by telephone. 
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Intelligent Serial I/O Processor Board Now Available 

The GIMIX Intelligent Three-port RS-232C Serial I/O Interface can significantly increase 
throughput of a multi-user system by reducing the number of interrupts between user 
terminals and the host CPU. The Intelligent I/O Board accomplishes this by buffering data 
transfers between system and users and preprocessing of the data. 

Appropriate onboard software and operating system drivers are required. Software and 
drivers for OS-9 Level 2 will be available shortly from GIMIX. 
^ INDEPENDENT ONBOARD 2MHZ 68B09 CPU 

^ UP TO 20K OF ON-BOARD MEMORY (EPROM and RAM) 

• BUFFERED DATA TRANSFER BETWEEN HOST AND ON-BOARD 

CPU USING A Z8038 FIO I/O INTERFACE UNIT 
^ THREE RS-232C SERIAL I/O PORTS (6551AS) WITH SOFTWARE 

SELECTABLE BAUD RATES, WORD LENGTH, STOP BITS, PARITY 

Standard Version Including 4K RAM (Without Software) $438.11 

— PARALLEL VERSION COMING SOON — 

Uniflex For GIMIX Winchester Systems 

TSC will be providing UniFLEX compatible with GIMIX Winchester systems. The NEW 
versions of UniFLEX for use with the Winchester systems will be delivered on 5" media as well 
as 8" media. 

GIMIX 30 Pin Prototyping Board Now Available 

• Double sided with plated thru holes and gridded power and ground lines. 

• 8 rows of pads on .100 x .300 centers: up to 41 fourteen pin ICs. 

• Accepts standard 6, 8, 14, 16. 20, 24, and 40 pin DIP devices. 

• The entire top edge has pads for .100 x .100 header (ribbon) connectors. 

• Pads for solder connections or .100 center headers on all 30 bus lines. 

• Accepts 3 TO-220 regulators, 1 on the +8V & 1 ea. on the +/- 16V lines. 

• Provisions for decoupling caps distributed throughout the array. 

• Can be used with wire wrap, wiring pencil, solder wiring, etc. 

With gold bus connectors and heat sinks (unassembled) $38.33 

Now Available From GIMIX 

(U.S. & Canada Only) 
THEWINDRUSH EPROM PROGRAMMER 

• Probably the most versatile EPROM PROGRAMMER available. Interface & software for 
EXORclsor • II (fully addressable) and S-50 bus systems. 

• PROGRAMS AND VERIFIES 2508/2708. 2516/2716 (SINGLE AND TRI-VOLT TYPES) 
2532, 2732, 2732A. 2564, 2764 and the 128K TMS2528 (16K x 8) 

WITHOUT ADDITIONAL 'PERSONALITY' MODULES 

• PROGRAMMER extends out to your work area via 5' of twisted pair cable. 

• EXTENSIVE COMMANDS MENU . .. MOVE DATE, READ, PROGRAM, VERIFY EPROMS, 
EXAMINE/CHANGE BUFFER, FORMATTED DUMP OF BUFFER. FILL BUFFER. 

• Fully documented user's manual w/schematics & theory of operation. Professionally 
finished PCBs w/solder resist & component overlay. 

• SOFTWARE AVAILABLE FOR FLEX 2/9. SSB. OS-9 (LVL 1 NOW. LVL 2 LATER) 
and MDOS...AII source files supplied. Specify disk size please! 

NOTE: One version is supplied FREE. Extra versions: $25.00 each. 

S-30 Interface/Programmer/Baseplate/Cable $375.00 

EXORclsor Interface/Programmer/Baseplate/Cable $395.00 

GiMix Inc reserve* live rnjnt to clump pitting and Produel _„., ,., C ot m.u ni Ai~r- J^^^H H i^i^f^n Hi ^k. ^ 

>Mc<tam«mrM«M.itari W «.ic. 1337 WEST 37th PLACE ^IM|\/inn 

CHICAGO. ILLINOIS 60609 ■ _■■■■■ M " ,L " 
Giuix- andGHOSf art regrsiered trademarks 01 GiMix trie .... -. Q „ ,,.. ^^3HI ■ 111,^^^^. 

fUxand UmHfxare trademark oi lethncai Systems Consultants tnc (J '«' »<:'bS 1U ^^^MHH ■ ■ ■j^T ^k. 

OS-9 is a trademark rjt Mtcroware Ini TWX 910-221-4055 1982 GIMIX Inc 

68' Micro Journal 3 



Build performance 
into your system 

with OS-9 software tools 



Unix'-based multitasking, modular, 
and versatile: these key features 
are some ot the reasons why more 
6809 computer manufacturer 
have selected OS-9 as their stan- 
dard operating system than any 
other And OS-9 has been put to 
work by thousands ot users In al- 
most every conceivable computer 
application in business, science. In- 
dustry, education, and government 

Your operating syslem should not 
be a barrier between you and 
your computet OS-9 is veiy liiend- 
ly and easy to use Its modular 
structure makes it easy to cus- 
tomize, plus its comprehensive 
documentation shows you exactly 
how to interface it to just about any 
I/O devtce 

Otj-vs advanced features un- 
leash the performance potential of 
almost any 6809 computer — large 
or small. In many respects the OS-9/ 
6809 combination is more powerful 
than many minicomputers I 

There are two basic versions ol 
OS-9. Both have the same basic 
features and capabilities OS-9 
Level One runs on small to 
medium sited systems having up 
to 64K memory The l^vel Two 
version runs on medium to large 
size systems having memory man- 
agement hardware and up to 
1 megabyte ol memory; and in- 
cludes recoRl and rile locking for 
multiuser database applications. 

Here are just a tew reasons why 
vou should Insist on OS-9 tor your 
microcomputer system 

Over 40 utility commands 

Friendly -Shell" command 
Interpreter 

Tree-structured multilevel tile 
directories 



Full tlmeshaiing support with 

log-In and Hie security 
Fost. secure random and 

sequential access files 
Comprehensive English lan- 
guage error messages 
Compact real-time multitasking 

executive 
Hardware or software memory 

management 
Device independent interrupt- 

diiven I/O 
Fully ROMable for small control 

systems ^d 

Standard versions availa le troja 

manufacturers of most popular 

6809 computeis 

OS-9 PASCAL Language 
Compiler 

most complete and versatile 

PASCAL available lor the 6809 
capable ot generating P-code 

(or interpretive execution while 

debugging OR 
nighty optimized 6809 assembly 

language source code output 

tor maximum speed 
"virtual memory" P-code 

interpreter lets you run large 

PASCAL programs ^^^^_ 

CIS COBOL '"Compiler 

ideal for most demanding 
business applications 

features ISAM. Debug. ACCEP1 
DISPLAY and Intererogram 
Communications modules 

retains full compatibility with 
CP/M software 

meets ANSI 1974 level One 
COBOL standard and Is 
GSA certified 

Also available- FORMS 2 auto- 
matic program generator for 
easy lnterative design of 
screen oriented applications. 



BAS1C09" Structured' Basic 
Interactive Compiler 

fastest and most comprehensive 

full Basic language availa le 

for the 6809 
combines standard Basic with 

the best features ol PASCAL 
features compiler speed 

interpreter friendliness and 

superlative debugging 

facilities 
o ption avail able: Run B a 

ROMable run time system lor 

compiled Basic W 

C Language Compiler 

complete implementation ol the 
UNIX version 7 C language 

includes INT. CHAR. SIGNED. 
UNSIGNED. FLOAT AND LOj£ 
data types, structures, umom 
standard C library an^H^ 
preprocessor with i 
definitions 

generates fully reentrant 6809 
assembly language source 
code output 



For more information 
computer supplier, or 



ad your 




iOWARC 



MICR 



icruware Systems Corporation 
5835 Grand Avenue. Des Moines. 
Iowa 50312 515-279-8844 ■ Telex 
910-520-2535 ^P 

'Unix is a trademark ot Bell 
Laboratories. '""CIS Cobol is a 
trademark ol Micro Focus Inc 
OS-9" and BaslcO? are 
trademarks of Microware 
Motorola. Inc. 
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Software Catalog 



u* DS-3 *SS£W«.rR 



JJ5.O0 



A BftflB *n*ar«rl.«r- seat 1*1 1 y daaignad fo»- tna 
OS- 9 ■ovifOiw«f.t u»L"fl "otornli atu«»aord 

1 *i» trt>t t it»n uriMOnlC*. 
Far OS-9. 



'P FLEX «9S . DO 

An llvOice Qrlantad myiXmm. -ill xaap track oT 

your vanoora «nj avan print i ■ *c<« for- Jro*j . 
For FLEX «nd TftC xBASIC. 



C/L 



flex *?9S . OC- 



Ma IN'LMACTIWC DEflUQGEn 



tso.oo 



* uM'ul :aal For tan ting am) dvOugglng m«ehl<->e 
lan^uogo progr-awia or ta»t(ng h«rcJ«i«ra. 
Tar QS*9 



.Jaaa OOubla-antrV DOHting to raducw orr .. bal one n 
altuationa. Can po*t to your acraunti fMjn */P. 
*/n and tho Ca** Journal. 
For FLCX aWld TSC XBASIC. 



Tsc m09 caoss assembler 



l !■ .. 



TM" aaaarbtar ri((w an 6*O0 FLtx ayvta* alt* 
all tna futurM of tna CS09 itH-^lvr, 
For FLC«. 



UTILITIES 



TSC 56000 CBnSB 4SSLMBLEP. an B009 *?TjD H 0D AulflTASX 



w/QIH,rct (1*9.95 



art aaaa itblar iMch rum On a 6609 FLtx »v»t,am 
and luptwrto full 32 nit math* ••woi. ana 

For FLEX. 



Conalata or a «*t of nanaary raaloont eonandi 
Inat ■*<# aid* in tna aaalgn of unr orlantett 

application program*. 

■rutan in aaaamblar for BB09 FLEX 



TSC DCBUO PACKAGE 



$75. OO IOOL*( IT *1 



OfijOct Only $49*95 
4 /source 9.99 



frila packeg* 1 la a cwlata iifitlir language 
program dvOirQglng tool caoaDla or simulating 
t'-a fwKtlo^% of tra MPU. 
For FLtH* 

T5C RELOCATING ASSt »9LL"H/L IS* 1 1* LOADER: 

Just rflmod for fLCX! S'SO.OO 



BUSINESS APPLICATIONS 



Add EDIT to TSC eASIC'a, along with KCOtflL 
•nfl cram* rafareneo. 
Nrittan ^ n aa*di*Mer For HOI FLEX 



TDOUKtT *::■ 



Object only $49*95 
*/eOwrce $59.05 



rjHFOHU data flat.* tknonjitwrt 



295.00 



a package of utilitlaa and Drogrema oevalopeo 
to Ditantf tna capabllltlae of »h. FLEX 
operating ayatee. 

■ rittan in aaefalar for obOV FLEX 



ir*t)m«9t&f|r> Nasvjfx* -«, > t ayatea dealoned for any 

aoatlric application for wit by t.h» non- 
eoaoutar anaaft.. Capable of handling alaoat 
any collection of data. 

Racajtra* TSC XBASIC and FLEX. 



EXTENDED UTILITIES* 



Object only M9,B 

e/eevrce $63. 05 



A Mt of 12 utllltiea that obd t'u> final touch 
to >«.r utilitlaa For FLEX. 

written in aaaa«<*>lar for 5909 FLEX 



fl*S PXC0R0 MANAGEMENT SYSTEM 



I?OO.OC 



CowDlata OH? 1*« ffiachina langueQa. liaea include 

•eca.rfitlng, o»etO*er or pareonnel nrayOt, and 

altxatlona anion rabuire <iata entry, data 

retrieval and *jpaoia. 



PLOT] 



v/ipurct $49.95 



Peajgned to fliva you naatly roraattaQ plot *lth 
trt* b«*t r«*o:utlan Odawlbla. Mill plot 

M*togro»i| bargrjpft», XV Plot and ot*io«~a . 
ifr-lttan in TSC XBA9IC for flftOO FLfK. 



BlLLPitt" 



S'89.« 



SQtC COHH0N BASIC PrT0BLCH3] 



■ /»wrcp $69.95 



A aarlaa of -profF 9 "* tr "* 1 ««r» oaaignotf to fill 
tha naad or a hOu«ehol<j rirajnclal »y»ian or oF 
a vary anali bt>aln«aa. 
In TSC XOAS1C for fl.CX. 



MAILING LIST 



•i/aowrea $119.00 



Cnablaa tha wnmr- to o>flna and «alntain mailing 
Hat or -lantao data o«M». 

rittan for S009 TlEX and T5C XBASIC. 



0f«*C*Lt 



SCBP *111 alio* you to fl9^ra Ircaoa tax, ta> 
dapra^iatlon. aaortlxatlan *chadula« and morm. 

Frtna tt*a Ooborpo booK by tna aa^» nana. 
ttrlttM in TSC X&ASIC Fa*- fLEX 

9CHE M*CTtC*L BASIC PROGRAMS: w/tOUTfJI <*$.» 

V6P Uva tn* aoova la from tna OaOOr-na book, 
Iftm oorv oF eenvarailon la dona for you • 
•rittan In TSC (BASIC for FUK, 



ODjact only i?00.M 



F»»tar and) «cra po.arYul trtan vtalCate (tml! An 
"alactr ante 1 ' •civotnift oevaiooad to (nhincc 
yOu<* eowp^t*»-'a prtMH*e tlv» ty *lt»> a puair^ul 
vcrtitare tool for Planning. *anlP*«latinB Oata, 
and probing alt rnatUaa. 

nrittan ror GA09 FLEX and UnirLEX IS395.00J 



PASSWORD Ob } act OfrJy f«9*95 

• /•ourxo $69. 9S 

aj.il »n»9:* you to craat* 4 ay a t««ti dlax ;ruit 
cannot »a Ooatjo 4ltr<out knowing the built in 

HF-lttm in ■m«*mbJ*r for 6909 FLCI 



TABULA "*' A 



F1.EX $100.00 

iJp;FLEX $MO.O0 



Uf*]r-LEX StHULATOP- 



Proviea for t>w y«"tratina anO *>alntananca of 

tabular raitvuti.tien «cr*ritia« u»ao for analyala 
pr tnjqjn»» a oalwo inO •ccipntc acanarloa. 
In TSC >DAS|C for 6aOS rut* 



INVfNTOBY M/M4TCK1AL RC*U I REMt * 1 i FLEA $100,00 
UrtftfK $150.00 

Vcsr Drogrji. antoii tn« uoDr to Oc'i»« and 
nalntakn in t mlori«fj and include Mt"ircinal 
matefiala >»ablrtrj|htt pUrrnng. 
nrittan 4rt fifldfl for TLCl . 



FLEX $100.00 
UniFLtX $110*00 

Qaoug Urlf la. ■■■fvalic pr-ogranra ualng TSC 
'Sabtvfl «nd ot"*r facllltla-i of fLEX. 
For 6B09 FLEX. 



OS-9 SIMULAT0I1 fcM- FLEXi 



FLtx $ 100.00 



asaoRNC */n 



FLtX $e9S.oo 



»o cmO Invoice ayataf . .ill pr i-it a^eung 
r-aportt, •ti,tm«nte atn. 
For ftEX and TSC XBASIC. 



Debug OS-9 a«a«ntilar Proqr « ualng TSC DWbug 
va othar 'ocltltlow. of FLIX. naquiraa OSH. 
F 0r 6BD9 FLEX. 

rCLf Objart only $29.95 

•/•owrce $49.95 

A data Mtrlivi utility 4*tl9n«a ta ■■<>• you 
Una digging tf«rao>gri noni«la looking for info 
AbOLit C(W»utir l*">»9* rarwancr* and 

atatarnmta- 

irltt.ii I" oitarcl«r f^r 6000 or BB09 FLEX 



JOB CONTROL R0GRAH 



Objact only $49.95 
a/aOM-c* $69. 95 



Alioaa you to anri«nc:a OVOry ofW pnograar yoi/ 
Can. 
■ rittan foi- BtJOO or 6609 f LEX 



TSC BASIC- PRECOMPILER FOR cJWQ-ooO? ISO. 00 

Allow* tna uwr to *»lta 9A91C o^ograna In a 
noA-atanabr< SASIE 
For FLEX. 



TSC FLEX UTILITIES $75. OO 

A pedvogv of additional flEx utility coiono/un 
•hieh Inciudaa flMJnony dUbb. onoaptlng dalata to 

i«i«t a aowPla. 



TSC FLEX 0IACNOS1] 9 



[/*-..:/ 



Tn>*a utilitlaa irs claalonad for FLEX. I-nclurtad 
In tna «aab«-y dtagno»tlc« portion mrm itrMi 
and ansa t»»t, randon oattarr* taat and rrajra . 
Oi h ax*a lna , oodlFn and taat ara a lac 

includao, 



TSC SORT /M£ HCE PACKAGE 



m.oc- 



A full-dlak •or-t/aarg* wMoh alla«a ttw 
enn tan t» of any alka f I la tb ba sortad, 
including rando* rilaa. 
Far FLEX. 



hi iii'ii-; 



•/tjourcf $54.95 



Raouiraa a P|A 



Will rma TR9V60 laval II BASIC tapa» and 
convart pragrm to TSC BASIC. 
Writtan for 6a09 FLU. 



FULL SCREEN FQflMS Dispv* 



FLEX $30.00 
UnlFLEX $75.00 



Tnla pactcaga aubatantlally axtanda tna acraan 
Input/ output copabllltiaa by providing a tabla 
drlvan aatnod or doocrlblng and ualng full- 
■cram alaplaya, 

Mrittap For 0409 FLEX. 



GAMES FOR FLEX 

ESTHER Otojact only $39.05 

a/aourca $Sfi.9S 

An •nninciB gan* of Ell^a In f«at AHKhlna 
la^go.ga. Artifirlal 1 ntal 1 i gmr*,m In puri UflXX 
aoda. 

arlttan i„ ■•■a«bl*r for 6000 or 6*09 FLEX 

NEM for 05.9! ) 

0ISK/EDI T : 1?9.95 

Exanl>« and r«odlFy 05-9 DISKS <titf t»la acraan 
orlantao adltor, 
MrltlBP for 05-9. 



rot- free Catalog 

sand iagal »i? B SA3E -1th 9 . 40 at*«p«- 



0R0ER1W IW0RMATION 

SPTCIFT 5 Off A INCH DISKS - 6600 or COOS) 

S*,50 For USA SH1PP1MC and hANGCLlNO 

?0% a r S?0.00 ror FOREIGN A]R - EXCESS REFUNDED 

VISA, H/C F. DINARS CLUB Bfoal accaotad* 



I FRANK 
HOGG 

i LABORATO i; 

THE REGENCY T0WEH 

SUITE 215. 770 JAMES STREET 

SYRACUSE, NY 13203 (3151 474.7856 

TELEX-646740 
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OPERATING SYSTEMS 



**. Color FIE* 



Obj*cl vtly Mt.OO 



rill 'or tt>« ColW C«Wl»r| All tr<* PC aw w. 
eanaoilltia* a' U*a FLtx oeoratJAQ ay**-** fo 
in* R5 Color Ceo«X>t«r. 

For *4* Cajor Cwvulfr 



Hi rj*f*s 2 « (M Git COBOL 



garwator *hicfi foci I itato* 
foot -ana co"v« lont, Mv«lco«ant of lr.t*r»£tlva 
•crwr or4*r>t*0 ADD 1 1 c« 1 1 or*j . 



WORD PROCESSING 



0*-*/f\£. «**rj»0 ASSCtCLtA* A faat M 

v«rt«u la aocr© o*ao**p lor >ltn ofjLllty to 

«t«Jn» (KfM! iLtH *Mf>*tantlOl NTINtFli 
candltianoU. * *m fcl> tltrveMvM ane aoillty to 
cr**<aa' v*l**a of a -aJsal w aywfiol. Cr-*t* 09- » 
finmry fllaa 1« FL.tl «n0 ,|ee var**j« 
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compilers and %0toss compilers 



TELECON'S C COMPILERS OFFER YOU 

• FULL C 

• UNIX* Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERATED CODE 

• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 

IN THESE CONFIGURATIONS: 



HOST 


6809 
TARGET 


PDP-11 VLSI- IT 
TARGET 


8080/(Z80) 
TARGET 


8088/8086 
TARGET 


FLEX7UNIFLEX* 
OS-9* 


$200.00 "W'SS" 
$350.00 ZZ 


500.00 


500.00 


500.00 


RTir/RSX-11* 
PDP-11* 


500.00 


200.00 *;:£•' 

35000 „ t „t 


500.00 


500.00 


CP/M* 
808Q/(Z8O) 


500.00 


500.00 


200 00 XSZf 
350.00 X™, 


500.00 


PCDOSVMSDOS* 
8088/8086 


500.00 


500.00 


500.00 


200.00 *;;£!" 

OOO.OO mom 



Others Pending 
C SOURCE AVAILABLE FOR $2,500°° 

SO ... IF YOU'RE READY TO MOVE UP TO C . . . 

CALL 
408-275-1659 

TELECON SYSTEMS 

1155 Meridian Avenue, Suite 218 
San Jose, California 95125 

'PCDOS » 4 ir«fcmuk ut IBM CORP MSOOSi..««*rm»koi MICROSOFT UNIX a. itaAnruik o4 8Q1 LABS RT II RSX IIPOP I) • . ..-VmwUol OVM £»^™nl 
Cuiaiaton Fl>:K/UNWL£X ■ . rrainnvU al Tnlirol Sy»«n» cooMifc.nl, CP-M » . n«fcm»k of Og»<J Rnwili OS9 »• it**™* rf Mxiow«« A Manwri. 
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BOMBED? 
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For over four (4) years no« mo have published every 
month, a 68XX magazine devoted to the Motorola 68XX 
series of microcomputer devices. Independent surveys 
have Indicated that Me, 60 Micro Journal, reach more 
Motorola 68XX users, than any other magazine. One good 
reason for this Is that mo have attempted to keep you 
Informed. In all that time, and on all those thousands of 
pages, I have stated that mo believe that the 68XX 
series of devices ore the finest In the void! 1 have rot 
waived from that conviction. 

Please bear that In mind as you read the following. 

A few months back we published a letter concerning 
some problems experienced by a 6809 user. It seemed 
that this letter was some two years old. It got mixed 
Into current material by accident, during the clean up 
from a flooding of our offices. It appeared, at first, 
that the complaint was an Isolated Instance (defective 
6809), and should not have been run. However, I soon 
began to receive communications from other users, 
Indicating that they also had experienced problems with 
bad 6809 microprocessors- This and Information 
mentioned in the first article by Or. Graves on "Simple 
Winchester Interface, October 1982" triggered a small 
wave of Input from other readers. Indicating that they 
finally fixed problems that had befuddled them for, In 
some Instances, years (see 68 Micro Journal, November 
1982). We had even experienced problems with defective 
6809 devices, however, at the time we did not realize 
that It could be the 6809. This was caused by the 
problem appearing after we had Installed a 'Winchester' 
disk system to the computer. We, as many others, 
attributed the problem to the disk. 

In our case we lost a mailing list that contained over 
48,000 entries. Parts of the data was backed off to 
some 8 Inch floppies, which saved many days of reentry. 
But, still we spent weeks getting the file back to 
current data. Like NASA we had been 'floored' by an 
Inexpensive part, a S15.00 6809 chip. 

Since the first mention of this problem (October 1982 
68 Micro Journal) I have received many reports that lead 
me to believe that there are a large number of you out 
there that are having similar problems. Also I felt that 
Motorola might offer some type of exchange for the 
defective parts, however, as you can see from the reply 
below, from Motorola, there Is no Indication that this 
will happen. 

I can well Imagine that to offer some sort of exchange 
or credit towards a 'good' 6809 could entail a not so 
small expense to Motorola. Whatever the reason I still 
feel that I have, as stated In our first issue over 4 
years ago, an obligation to you, our readers, to let you 
know of problems that could affect the proper operation 
of your 68XX equipment. Also I want you to know that 
once I brought this problem to the attention of Motorola 
(see copy of letter below) the response from Motorola has 
been both prompt and open. Engineers at Motorola, that 
I have discussed this with, have In every Instance been 
completely frank In their appraisal of this situation. So 
despite the fact that I am disappointed In the response 
from Motorola, I still believe that the MaU « 68XX 
series of devices ere the finest In the atrial 

Again for your Information the following 6809 mask 
numbers are to be avoided. They should be replaced with 
either the 'CW3' or 'Gf7' series of 6809 microprocessors. 

G7F T5A P6F T6M W8L (WBL may be O.k.) 

For those who wish to modify their existing CPU with 
the recommended Motorola 'fix' the following 'official' 
data Is reproduced from a Motorola publication. 



68° Micro Journal 




to 

I • «mm» » v« WDm mmmj if* flOn 
— ana— b»«0 Ommmmmomj** ..wiwr 



• M.M><* Mum '*»• fc.1. iwr> O 
«tMM«fMn.«*4R^»t. 1*WM-*, 



i , ".J 




!*• ««vmI <wM* Mr* MOW) Ut.K*M?OI i^Ca 




f" *OTI *(M'M>*aM»-TM«HML<.*-« . 

I ft. 4* PntV IM M(l*fMV "KMM 

tmrniaitaMxIsnlHi htfl 



at mm WnOv «Q»M .«iiv>i —i mj I'm •>*<»<> «mmi i.i mi ■' OiH-'IRlC •» w«i™. h* >«« o> 

0m3mmv nm nM ■» Ire? w"W, W-tti iiwim> foul «mm» 

IMt Mil MHDV . MBMW ■'«-*! 1*1 -1*1*1 OtfcH *•■* *• I.USMH *■ f**» M» "wM» *f •«»«■ '« 

<MPv«^ <af « o* «nv«t>lU IHOcw kMf tt-»»MC*- 

«• ■MCtf* IV ItMM WW >nM» Ml. M.Ot MM m W» «. WV'MMJ. «* l«*i«4rj ilil 

Wm> ^m I ana Q frO"** * *** W l *■»<#■. ***. t«**M . 
. TIM v |ku iMMHUMNh BWT'^h » .* 
MM* »Mtf MMjtMJFVMMlCVWMiPMVMMV* »• 



~oi. Mru 

IN. fen 




^ 



(VOTTOTOU S»m)cevi-uefor P,<x*ich Inc. 




M_tfV tMKj »MfQ <V»*j MT'ntS. S. A. Mm. Ml 

ESTT (*PUA'|l|{]tM.MMlMM*^.M7WMl*«. 



■mum i»., . me, tanag 



-V 



/ xrsz^ r 




r«M <»■> -tfaCi. tTNCMfAWJA'-C* 



I JUT I O 1 -, 






NOTE: for those users who have 6809 systems that do 
not 'stretch' tl*e clock, the need to replace the 6809 Is 
less compelling. The problems seen to occur mainly when 
the 'E' or *Q* clock signals are stretched. 

One thing that bothers me In this entire affair is 
that some manufacturers of 6809 equipment have taken, 
fron some of their customers, a bum rap, because of a 
lack of this Information- Also since this has come up I 
have received information concerning other problems. 
These are being looked Into, especially concerning the 
6809 and 68000. If there Is evidence that there is 
information, that you the user need to know, then we will 
publish It as soon as I can get verification. 



To concludt thlt Issue. It It Indnd In our mutual Interest to Inform ill HC6B09 
uteri of the MflDt Usui, furttennrt, ] ri-cTaaarnd thet you subscribe to our new 
I ittrature sailing list SO that you have the earliest liPOUrt to revltlons at 
ti*jr are Issued (address Attached) 

From the tone of /Our letter, ypv appeared Mid on our product* end lest sold 
on our integrity as i vendor, 1 hope that 1 have convinced yov that we take 
our rfspontlbll Ity to our Customers at seriously as you do. 

Sincerely, 






';. 



Hurray A. Goldrujn 

Vice President a General Manager 

Microprocessor Oivltton 

KU/eb 

Attechmentt 



October 26, 1982 



October 13. 1982 



*r. don Mill lams. Sr« 

Publisher 

'68' Micro Journal 

f* 0. ftox 849 

M00 Cattdn«ra Smith Road 

Mutort. Trnnevsee 37343 

Dear Nr William] 



Thank you for yoyr letter, dated September ?fl, pertaining to the MC4S09 matk 
variations and other issues. 1 will attempt to answer each of the major 
point* 0» jrtwr letter*. 



The CO— i mlcatlnn of specification 
a challenge not on If to Motorola 
thu H due? to the large number of 
s#wlf" fro* distributors. Since t 
as Motorola have little, or no vis 
their customer bite. this lack of 
International dl l lr»out Ion network 
visibility. 1 am pleated that '6S' 
important Information to many cwtti 
b«l iett that Motorola It guilty of 
we are unsuccessful In getting the 
HM09 tan serve at an excellent e 



addenda to an extensive customer bate It 
but to the Industry at a whole, [n part, 
customers that Purchase oroducts "oft the 
hit It a vtry common practice, vendors tuch 
IblHty to a very tlgnlftcanl portion of 
vittblllty It exacerbated when a larQe 
It coittdered. Became of this lack of 
Micro Jo urnal It intent to convey thlt 
mer^^wnoa we cinnot reach. [ do not 
hiding Information fro* customers, rather, 
information to iM of the Customers 'he 



1l« HCbBOT Mas Introduced 1 r, 1978. In late 1979. a routine customer appli- 
cations Inquiry led to the dltcovery of the MR0T deviation. The advanced 
dati thcet ««t Modified and reissued In early 1960. The revited document 
clearly and explicitly adv I ted customers o' the deviation, fhii information 
vat alto included in the data manual issue* in 1981, Heaowhile, the pert 
■Mt modified td tune the part consistent »U« the original design Intent. 
The kdJL mask tet was releastd to production tn february, 1*30. These p*rts 
seemed to satisfy cuttomprs but mere difficult to wafce At a result, the 
pratant ClO «*M> \et wet federated and released to production In July of 
1980. Our factory In Scotland It alto raking a "clean" version usino. their 
CF 7 mask tet. 

Considering the level of effort required and tne b»v fabrication and wafer 

processing tine, the; turnaround was fatt br anybody's standards. 

TOv mentioned that there were numerous "mesa runt* of the 8809. all with thlt 

Or other problem . vour Information Is technically accurate (Motorola's 

engineers are delightfully honest) but. out of content, convert en inaccurate 

connotation. A brief review of the etatfc. tel evolution will elucidate my 

contention. 



Hash Set 

C7f 
TSi. 
HI 
I6M 
UBL 
Cn*T (U.S.); fit? (Scotland) 



Be aton for C hange 

Initial Mail 

J to 4 Inch wafer 

mn to hnos 

field Inhanceevnt {fWOt Oevlatlon discovered) 
Change due to MROv 
Eilttlng task Set 



notice that the MC8809 Mi In Its 4th noeamj mas* progression when the W©» 
Ittwe wat discovered. Rapid «jtk MriattonV are an important pert of the 
learning cunre that we have all cbbv to e*pect and demand. 

Motorola it not alone In experiencing dlfflcultlft iuch at MRCf In the MC6809. 
Cjoeriencet like the 8809 HftOV ittue *ft not unusual in the induttry. Motorola 
lake* every action POlllble to atture conformance to the letter and Intent of 
the specification. The initial functionality invetttoetlon It ojulte lengthy. 
Contldcr, tor example, one aspect of tntt invettigatlon, instruction tentittvlty. 
There are 146* different varietlomt of instructions and eddretting modet in the 
■0809. Teniae; tnete instructions t-c at a time and thtm verirying that all 
2.141.812 camVnetlons function as eapected can be oulte time contumtng. 
Unfortunately, this does not atture that all coaoinetlont of 3 instructions 
will function properly. That muld require S?J ml M lor combination* . What 
about combinations of 4 Instructions? Clearly Instruction tertltivlty studlet 
can be taker to the entrmne. However, tf Motorola wat tmt prudent the world 
would still be walling for the flrtt NC6800. The ultimate twt o' function- 
ality mutt be thousandt of customer applications. 

The last issue that yOv mentioned related to the 6809 mas the dettwery of older 
m«tl tett to customers even today. 1 can isiut you thai this it not a "tvjr- 

ketlng ploy out rather a result of our nethoo of distribution. 

Since we turn our NC8809 Inventory many timet a year. It it eitremely unlikely 
that any of the older mask tett a^e being shipped fro* ihe factory at thlt 
time. l*s have auch lets control over devices tilting on dlttrtbutor shelvet. 
Motorola docs hate a policy that allows dlttributort to return normal eacets 
inventories that reajeln uMtOld after 6 ajomlM. Any distributor op tin 9 to 
take advantage f thlt policy could theoretically have all of the older 
MC£809't off of their shelves by no* 
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Doer Don: 



Flrot off, tianj thtnka for jour rocent corratepondence 
concerning pooilblo problosa trteh the 6809 proceaoor. Am tou 
know, Souchwvot Technical Produeta receivmd on* of the flrat 
6809'd made eve liable outalde of Motorola, and vaia the flrat 
vendor to place a 6609-beied microcomputer on the awrket. Por 
thle reeaon, see have had atenelve experience with early 6809 
masks end their eeaocloted folblee. 

The particular problem you describe weo brought to our 
ettentlon In Oeeenber, 1979. by Tarry Sitter, then of Motorola. 
The 6809 processor cen lock up if the NRDT Input llna la found to 
be In lte linear renge coincident with e transition of the 6809 
lnternel dock (4 or 8 HKs). The lockup problem la seen In 6809 
proceeaora with mask nusibeta G7P, Tin., P6P, and T6M. Note that 
the UflL, CW3, end CP7 (Scotlend) maeke do not dlepley thla 
failure mode. In eddltlon, none of the external clock devlcee 
will have thle problem. 

It le Important to reollxe that the lockup happens only If 
the NRDT Input le paaelng through lte linear renge during the 
tlsas that the lnternel 6809 clock le Baking lta tranaltlon. If 
thaae criteria ere act, then there le e non-xero probeblllty thet 
tha 6809 processor will enter an undefined atate and self unction. 
The solution flnelly published by Motorole syflchronlaee the 
Internal feet clock (nov supplied externally) with the HRDY 
transitions* 

In point of fact, both the problem and lte solution ere ewch 
overeteted. In sany applleetlone (Including ell of those 
■enufectured by SWTPC) the MRDT elgnela are Implicitly tied to 
tha I and Q clocke end through then to the lnternel feet clock. 
Hence It la poeelble to eaaure that tha HRDY tranaltlon avoids 
the 6809 failure tone without modification to the processor boerd 
ltaclf. For exavple, our 0KP2 disk controller ueee s 9602 
precision tlaar to generete the MRDT elgnel on dlek transfers. 
This 9602 le triggered early In the addrsae cycle end la 
subsequently retrlggered et the E clock treneltlon. The trolling 
edge of the MOAT elgnel le centered between two of the 6809 
failure windows hence the lockup problea la avoided. 

The above paragraphs reflect the current etsts of effelre. 
In our deellnge with Motorole* we ware fortunate to hava the 
aeeletence of Terry Rltter, aa Motorole Hanagewent amend 
determined to tell everyone (SVTPC Included) thet there ware no 
probleaa with the 6809. Motlce that the 6809 dote sheet was not 
amended until after production of the W8L seek aerlae had been 
Initiated. The following paragraphs ehould serve to Inform your 
readera of tha evolution of StfTPC equipment, end of whet eort of 
probleauj vera encountered. 

The Inltlel 6809 eawplee used by SWTPC were packaged in 
ceremlc and had NO Identification so it la Impossible to say what 
aeak it might have been. The flret parte made available In 
quantity were XC6809'e thet bore the maek nomvjer 7F (preenmmbly. 
pre-releeae C7F masks). Nona of theee parte vera ahlppad so 
custonere. Those eyateaa ahlppad in 1978 and 1979 used the 
following 6809 aaake : C7P. TVs, and P6P. All of theee eyeteaa 
were ahlppad ae IKHs unite. Of those eyateaa, only the ones 
using the SMS 3509 meatory unit elong with the DM72 dlak unit 
utilised stretched cyclee. If theee 0MP2 unite ere performing 
within epec, no MKDT failures ehould be aeen- 
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In lac* 1979. SwTPC begen lnvaatlgetlng 2MBx eyateae. Ac 
thla time, no affix parte vara available fro* Motorola, ao parta 
wara graded Internally. Tltaaa puudo-ZXHc parca used by tha 
engtnaarlng department ehoved a high failure rete that waa 
attributed to sot having "legitimate" 2MBz parte. Wa becaae 
aware of the MDT problea In lUcfubir. 1979. and began looking 
Into how It alght affect our product. Am e reault of thla 
Invaetlgetlon. revleed alignment proceduree vera laaucd for tha 
DHP2 dlek controller. Theee updated proceduree were deelgned to 
Ineure thet the DMF2 MKDT elgnel tranaltlon did not occur In tha 
6909'e failure window. 

In aacond quarter 1980. SVTK began to receive affix aaaplee 
froa Motorola. Iheee parte case fro* tha 181 aaek aet, and ware 
clearly Barked "SAMPLI". None of theae parta were ehlpped to 
cuetoaera. Tha flret affix unite to be ehlpped caae froa thla 
seek aet. Whan cuatoaare began receiving the 2MHx unite, va 
noticed a elgnlflcent Increaae In the number of "mysterious" 
eyatea falluree- A aajor engineering effort waa undertaken to 
pin devn tha ceuee of theee problems. Moat of these falluree 
vera traced to nolee probleaa on tha SS-SOC bue and the proceeeor 
board trancelver circuit. 

Application Mote I22A wae laeued Nov 14, 1960, and 
aeeentlelly corracte theee probleae. Among the changea made waa 
the modification of the NPJDY Input circuit to use e 74LS24I 
buffer to decreaaa tha elgnel rlee time Into the 6809. Thla 
change, along with tha revised DHF2 ellgnaent procedure, eerved 
to nlnlalse tha lapact of the 6609 MRDT failure on our product 
line. Once notorole atartad ahlpplng the WBL aask perte <In 
ald-1980). the MRDT problea appaered to have been peraanently 
eolved . 

On e final, pereonal note. I reaaln akeptlcel of "magic" 
flxaa to ayeteae by rapleclng the 6809 proceeaor chip. Obtaining 
e new aaak verelon certainly won't hurt anything, aa nolee 
marglne end addraea out tlalnga have bean greatly Improved with 
tha newer parte. My own home eyetea hae been using a T6M pert 
running at 2.5 HHi alnce 1960 without probleaa. (By the way, 
thla la not recommended for the feint of heertt) 1 hope 1 have 
been of soma help to both you and your raadare. 

Moraan L. Reltrel, Jr. 
Software Engineer 

Editor's Note: In the above letters received from Mr . 
Goldman of Motorola and Mr. Reltzel of Southwest 
Technical Products some valid points are made. And I 
thank them both for responding. 

It Is still niy sincere belief that Motorola could have 
devised a more satisfactory manner of communicating 
these problems to their users. I personally know that 
this has caused untold hours of needless labor and 
probably many, many dollars spent, attempting to find 
that elusive 'bug' thai caused our computers to 'bait)'. 

As Mr. Reitzel (SWTPC) outlined In his letter, the 
'mag lc' of resolving all our problems by a change of the 
6809, Is not the total answer. Yet I have received both 
letters and telephone calls from many users saying that 
the change had cured their computer ills. Maybe some or 
ever most of them were having other problems, not 
related to a 'bad 1 6809, still It made a difference. As to 
the WBL mask being a complete cure, I have received 
conflicting reports from Individuals that I consider 
knowledgeable! For about fl5.00 I don't want to take 
the risk. Once bitter Is enough! 

One thing Is certain, If you are running any part of 
your system that requires a time extension of the 'E' or 
'•' signals, and you do not have either a W8L, GF7 or CW3 
mask designation, or have not accomplished the Motorola 
'official' fix, then I would certainly recommend the 
change. 

Mr. Goldman certainly makes a very valid point 
concerning the difficulty of catching and repairing a 
'bug' of this nature. I was told by some very fine 
Motorola engineers that they had to test the test unit, 
as well, in order to pin down the exact problem. And the 
fact, that If ALL possible combinations of CPU exercise 
had been attempted, we would still be waiting for the 
first 6800, is well taken. 

It Is quite possible that 'a lot to do ever nothing 1 
has come of all this, but I believe not. As for me It has 
been an 'education' as well as an eye-opener to soma 
problems we were having. Fact Is, i believe that a lack 
of multi-level communications, has been the major 
culprit. 



When I first conceived 68 Micro Journal some five 
years ago, It Is just this sort of thing I had In mind. 
One fellow called, from overseas to tell me that he has 
been a subscriber since Issue one. He said, "If I had 
never found useful any other I tern of Information, fron 68 
Micro Journal, this particular bit of info has cured a 
problem I hove been plagued by for a couple of years, and 
has made 68 Micro Journal worth far more than we have 
paid since you started." 

I appreciate the offer from Mr. Goldnan to furnish us 
with more technical information, that we might pass It 
along to you. As I read over 70-80 magazines a month It 
nay be somewhat difficult to screen It all, but we will 
try. if you are aware of something like this las scare 
mere) please let me know! In order that I might pass It 
on to all our readers, and maybe save us all a lot of time 
and effort. 

Concerning the SWTPC 'Applications Notes' which are 
not normally available to the end user, I hope to have 
available. In the next few months, copies available for 
distribution to our readers. As there are many of you 
who have systems that aro a few years old, and because 
there have been numerous updates and modifications, I 
know that the Information they contain will be useful to 
many of our readers, i will publish prices and availability 
In the next Issue or so. 

My thanks to all who have celled or written. And 
despite my concern for the way that this was handled, I 
still want all of you to know I believe that of all the 
microprocessor CPUs available. The MOTOROLA 68XXCX) 
series is the finest. 

DMW 



Flex User Notes 



Ronald W. Anderson 
3540Sturbrldga Court 
Ann Arbor, Ml 4810J 



INSTRUCTION SETS 

Recently, I've been corresponding with John Slater of 
Mt. Pleasant, Mi. John wrote to tell roe that he has a 
6800 system, and has no plans to update to a 6809, but 
rather to wait for the next generation processors. 
Meanwhile, he would like to convert some of the published 
6809 programs In '68' to 6800. John sent me a run of his 
6800 assembler on some of the programs that he had 
typed In, but didn't know low to get converted. He had 
correctly changed the addresses for FLEX routines from 
SCXXX to $AXXX and from SDXXX to $BXXX. At that point, 
he tried the assembler, and scratched his head over the 
error messages that came out. 1 decided that the whole 
subject Is worth some space here, so here goes. 

Since one may take any 6800 source listing and assemble 
it with the 6809 assembler without any problems, why Is 
It hard to do the reverse? The main reason Is that the 
6809 contains not only all the registers thet the 6800 
has, but several extra ones as well. That is. It can do 
all the 6800 Instructions (almost) but It can do many 
more as well. When you assemble 6800 code to run on the 
6809, you simply don't use its extra features. There are 
a few 6800 Instructions that the 6809 doesn't have, but 
the assemblers substitute the appropriate code to do 
the same thing. Specifically, for example, the 6809 
doesn't have the 1NX Instruction. The assembler 
substitutes the code for LEAX l,X which does the same 
thing. 

Further, the extra registers of the 6809 have been 
used to great advantage. The 6809 has two Index 
registers, X end Y, rather then Just the X Index 
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register of the b800. It also has two stack pointers, U 
and S. The S pointer does what the S register In the 
6800 does, but it may also be used In indexed 
Instr-uctions such as LDA 3,S. You can do the 
equivalent in 6800 code, by using the X register: 

TSX 

LOAA 3,X 

The problem In "reverse translating" a program written 
to take advantage of the 6809, will be mainly, the 
elimination of Instructions that use Y or U. The 6809 
has provided the capability of putting the A and B 
accunulators together to form a "double" accumulator 
"0". Translating Instructions that use the □ register 
is, however, rather strlaghtforward. 



6809 



6800 



L0D #$l23t 


LDAA #$12 
LDAB #134 


LDD COUNT 


LOAA COUNT 
LDAB COUNTt) 


LDD 0,X 


LDAA 0,X 
LDAB 1 ,X 


PSHS 


PSHB 
PSHA 


PULS 


PULA 
PULB 



The autol ncrement and decrement instructions are 
easily simulated In the 6800. 



LDA ,X+ 


LDAA 0,X 
INX 


LDD ,Xt« 


LDAA 0,X 
LDAB 1 ,X 
INX 
INX 


STA ,-X 


DEX 
STAA 0,X 


LLAX 3,X 


INX 
INX 

INX 


LEAX -2,X 


DEX 
DEX 



There are a few instructions that are different In 
mnemonic form such as: 



LDA 
LDB 
STA 
STB 

CMPX 



LDAA 
L0AB 
STAA 
STAB 

CPX watch this one 



There is also a problem with the 6809 long branch 
Instructions. The problem Is the same one as fixing a 
branch out of range with the 6800. Essentially, you 
reverse the test, (use the complementary test) and 
branch around a Jump to the label that Is too far awsy 
for a branch Instruction. 



That is, it must be used for both X and Y. The trick Is 
to save the current values of X and Y In mercry locations 
that we could call XVALUE and YVALUE. These are two 
bytes long, since X Is a 16 bit register. If you want a 
foolproof translation from "09 back to *00, Just follow 
the following rules of substitution. 

Declare the memory storage locations 



XVALUE f»B 2 
YVALUE f»B 2 


L0Y #$1234 


LDX C$1234 
STX YVALUE 


LDX #$1234 


L0X #$1234 
STX XVALUE 


LDA 0,Y 


LDX YVALUE 
LDAA 0,X 


LDA ,Yt 


LDX YVALUE 
LDAA 0,X 
INX 
STX YVALUE 


LDA ,Xt 


SAME WITH XV 


LEAY 2,Y 


L0X YVALUE 
INX 
INX 
STX YVALUE 



BETTEH SUBSTITUTE FOR INDEXING ON S 

L0A 3,S STX XVALUE 

TSX 

LDAA 3,X 
LDX XVALUE 

An example might help here. The above list Is not 
complete, but will serve as a pattern. Suppose we have a 
move routine to move COUNT bytes of date from SOURCE In 
memory to 0EST In memory. 

6809 code 

LOB #C0UNT 
LDX JS0URCE 
LDY #DEST 
LP LDA ,X+ 
STA ,Y+ 
DECB 
BNE LP 

6800 code 

LDAB fCOUNT 
LOX *S0URC£ 
STX XVALUE 
LDX fDEST 
STX YVALUE 
LP LDX XVALUE 
LOAA 0,X 
INX 

STX XVALUE 
LOX YVALUE 
STAA 0,X 
INX 

STX YVALUE 
DECS 
BNE LP 



LBE0 SOMWHR 



BNE SKIP 
J MP SOMWHR 



SKIP 



The trickier conversions arise when the 6809 code uses 
both the X and Y registers, for example. What must be 
done ts to make the X register serve "double duty". 



One of the most "awkward" things about the 6800 Is the 
fact that It only has one Index register. The above 
code shows how much easier It Is to move data In memory 
If two Index registers are available. If substitution 
rules turn you off, the idea here is always to keep a copy 
of the present value of X and Y In the memory locations 
XVALUE and YVALUE, end always to go get that value when 



12 



'68' Micro Journal 



an Instruction Involving X or Y Is to be executed. 
Obviously, you don't have to get the old value of Y In X 
before a L0Y Instruction, which would change that value. 
The important point Is that X can serve double duly as 
both X and Y with a little manipulation. 

There Is a group of 6d09 Instructions to transfer 
Information between registers- These may be simulated 
as follows: 



TFR X,0 



TFR 0,X 



TFR X,Y 



EXG X,Y 



STX XVALUE 
LIW XVALUE 
LOAB XVALUE+1 

STAA XVALUE 
STAB XVALUF+1 
LOX XVALUE 

0« 
PSHB 
PSHA 
TSX 

LOX 0,X 
INS 
INS 

LOX XVALUE 
STX YVALUE 

LOAA YVALUE 
LOAB YVALUE+1 
LOX XVALUE 
STX YVALUE 
STAA XVALUE 
STAB XVALUE+1 



NOTE THAT THIS LOSES THE VALUES IN A AND B, WHICH 
COULD BE SAVED TO MEMORY AND LATER RECOVERED. 



TFR S,X 
TFR X,S 



TSX 
TXS 



Now you say, how about Indirect addressing? Sane old 
approach of use X works there too. 



LOA (POINTER) 



LOA I0.X) 



STX XVALUE 
LOX POINTER 
LOAA 0,X 
LOX XVALUE 

STX XVALUE 
LOX 0,X 
LDAA 0,X 
LOX XVALUE 



There are also register offset Indexed Instructions 
that might be the hardest to simulate. 

LOA B.X STX XVALUE 

LOOP INX 
OECB 
BNE LOOP 
LDAA 0,X 
LOX XVALUE 

OR 

STX XVALUE SAVE VALUE OF X 

STX SCRATCH 

CLRA 

ADOB SCRATCH* 1 

STAB SCRATCHtl 

ADCA SCRATCH 

STAA SCRATCH 

LOX SCRATCH 

LDAA O.X 

LOX XVALUE RESTORE X 

There are a few more peculiarities in the conversion. 
The 6809 doesn't have explicit Instructions for the 
status register such as CLC, SEC, Ct.V, SEV. The carry 



is cleared by the Instruction ANOCC #$FE or ANOCC 
#$11111110. The carry Is the low order bit of the CC 
register. SEC would be done by ORCC 1*00000001. CLV - 
ANOCC #Jl U1I101, and SEV - ORCC #500000010. These may 
be memorized or figured out from t-ho Instruction set 
summary sheet. These Instructions do not occur 
frequently In assembler code. 

I've saved the absolute worst till last. What If the 6809 
code uses the User stack? If the use Is infrequent, 
perhaps you can see a simple way to use some fixed 
memory location. If It Is extensive, you will have to use 
X again. 

LOU #$BE00 LDX #JBE00 

STX UVALUE 

PSHU A LOX UVALUE 

ST A 0,X 
OEX 
STX UVALUE 

PULU 8 LOX UVALUE 

LDAB O.X 
INX 
STX UVALUE 

This list Is by no means complete, but most of the 
problems have at least been touched upon, and 
suggestions made for substitute code. Now, having waded 
through most of the problems I have a suggestion for 
some of you 6800 owners- Does one of you happen to have 
Hemenway's 6800 Macro Assembler? Why not write a macro 
file that would do the above substitutions. You could 
come up with a 6800 assembler that would accept 6609 
code and assemble 6800 object code. You don't have a 
6800 Macro Assembler? Write a program In BASIC (Pascal, 
C, or whatever would do too, but TSC BASIC is rather 
universal to most of the 68 XX users) to look for 6809 

Instructions and make the substitutions by reading the 
6809 assembler source file and writing a 6800 assembler 
source file. It will be slow as molasses but who cares- 
Take the 6809 source code and add the necessary RHB's: 

XVALUE KMB 2 
YVALUE RMB 2 
UVALUE RMB 2 

Now read the source file with a program that searches 
one line of the source code at a time for all the 6809 
only codes, making the appropriate substitutions In the 
output file. Best approach woutd probably be to add a """ 
to make the original Instruction a comment, and then add 
the substitute code. When you have Included all the 6809 
only Instructions In your program, with the appropriate 
"universal" substitutions, you will have a 6809 to 6800 
translator. 

There are some sticky parts to this. PSHU maybe 
followed by a parameter list, PSHU A,B,X,Y etc. You must 
study the 6809 Instruction card to be sure you always 
stack In the correct order. 

If anyone cares to tackle this project, I'm available to 
get you started, help debug, work on the trickier parts, 
or whatever. Sounds like a good group project to me. 
If we could come up with a translator that would work on 
90< of the Instructions, It would Mandle most of the 
utilities that are "public domain". Of course If yoii are 
willing to buy 6809 programs and run a 6809 disassembler 
on them, you could use a translator to make them 6800 
compatible! 

I'm by no means an expert or the two Instruction sets, 
and I haven't really given th Is problem a great deal of 
thought. I have no doubt that there may be more 
efficient substitutions that will work universally, but I 
suggest that simplicity Is better than saving a few bytes 
of code. Some of the code, such as the register offset 
Indexed Instructions would benefit by a subroutine such 
as AD0BX and A0DAX, rather than substituting Inline 
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code each time such an Instruction Is used. This could 
be accomplished by a translator program also- 
Well, are there any experienced prograiimers out there, 
or perhaps sotnaone willing to struggle a bit to try this 
project? John Slater calls himself a neophyte. I'm sure 
that there are many more In the same situation. If we 
can get our heads together and do the job, I will publish 
the results here. 

NEWS ITEMS 

Last time, I mentioned" A/9ASIC. I now have a final copy 
that has all my reported bugs removed. I have compiled a 
bunch of my old programs that I had done for the 6800 
version, and all now compile *lth no changes, and run as 
expected. Perhaps some of you had or have the 6800 
version of A/BASIC. I should mention that there are a 
few enhancements In the '09 version. The best of those 
Is the fact that IF THEN statements now allow a 
statement rarher than Just a line number. That Is, the 
old version was limited to IF A = B THEN 200. The new 
version has an ELSE ad'led to the capability, and allows a 
Statement, as In IF A/2 * 2 = A THfcN PltlNT "EVEN" ELSE 
PRINT "ODD". This Is a major help In writing more 
structured programs. A/BASIC Is available from Frank 
Hogg Laboratories. See their ad. 



COLOR User Notes 



ROBERT L. NAY 

4429 Plantation Lane 

Norcross, GA 30071 

HELP! HELP! What are YOU doing with the Color 
Computer? I realize that many of you are still 
'getting the feel' of Computers with your System, 
but there are many others who have found a serious 
use for this Computer. Let us know what you are 
doing with this System, so we can pass it on. I 
would prefer it to be In the form of an article {If 
you have any questions as to form and content, drop 
me a line), but pass on your Ideas for others to 
build on, I'll pass on seme of my thoughts, and 
threw out a few Ideas, and hope that I can generate 
a little 'User Activity' out there! 

I have been concentrating on Reviews and FLEX In 
for the last Year or so, for a couple of reasons. 
As normally happens when a "New" System hits the 
Market, a lot of people see a way to make a 'fast 
buck' and hurry new Software out to get on the 
Market as soon as possible. I'm sorry to say that a 
lot of tt is "JUNK", and should never have been 
offered for sale. I felt that It was Important to 
let you know what we had received that was worth 
spending your money on, and also hoped that they 
would be somewhat 'Instructional' to the new 
Computer users. I'm sorry to say that we at '68' 
Micro have had to turn down several potential 
advertisers, and I have not reported on sore 
Software, because It did not meet our Standards 
(which are simply that the Advertisement must 
■PROPERLY represent' the product). I am also HAPPY 
to state that the above trend Is rapidly slowing 
down, and most of what we receive now are really 
GOOD Products. I will continue to do my best to 
objectively represent that which we receive as soon 
as possible after It arrives, because we feel that 
this Is one of our responsibilities to YOU. I'll 
discuss the FLEX a little later. 

I see the Radio Shack TRS-80C Color Computer as 
filling three major 'gaps' In the Microcomputer 
Industry. First, It is potentially one of the most 
powerful Computer Systems available today, primarily 
because of the 6809E CPU under the Top Cover. Add 
the price to this capability, and you have a System 
that is so far beyond anything else In 'value 



received for dollar spent' that it has no 
competition, Sure, this would be nice, and that 
would be nice, but where can you get a Computer 
System for $400 which Is ALREADY capable of 
operating with 96K of Memory; that contains the most 
powerful 8-blt CPU available today (with MORE 16-blt 
power than a couple of the so called 16-blt Chips); 
that can be expanded from 16K to 64K RAM for less 
than $100 {I see Apple Cards advertised ali over the 
place for adding I6K to that System for the same 
price); and that can be brought up on a MAJOR Disk 
Operating System, with all of the Software that has 
been developed for It over the past five years, for 
the price of the Disk Operating System and some RAM. 
And with all of this, you have an Excellent and 
Powerful BASiC Operating System, a 'consistent and 
'open' Memory Map, and an accessible and fairly 
complete Expansion Port, all of which lead to the 
ease of expansion, programming, updating, etc,, etc. 
And with COLOR, even! I WOW! I ! 

Second, the Color Computer makes an OUTSTANDING 
Educational Tool. This area has not even been 
scratched. i understand that Radio Shack has soma 
excellent Educational Software 'on the way'; I know 
that they have PILOT and LOGO about ready to go, and 
hear rumors of other products. Let's examine this 
potential a little more. 

Video Tape Instructional material Is becoming 
more popular, so educational Institutions either 
already have Color TV Sets, or will shortly be 
acquiring them, so that, In many cases, they will 
not need to purchase additional sets for the 
Computer. Or, If they do, then the Sets are 
available for the Tapes. This leads to a lower 
Investment for a greater return, and more efficient 
use of the available resources. Panasonic now has a 
system which al lows random access to 199 sections of 
Material on a Video Tape; It has some severe 
limitations, but It Is a beginning. This concept 
provides even more potential for an Integrated 
Educational System (It Is a simple matter to add the 
Computers' output to the material already on the 
Tape; the possibilities are Increasing 
exponentially.). Also, there are a few RS-232 
controlled randan access Slide systems available, 
which Increases the possibilities even more. With 
the Color Computer, you have an interactive 
educational capability that Is so far beyond a 
'lecture' that the amount of knowledge gained In a 
given amount of time can be Increased 
astronomical ly. 

The combinations of Color and Sound available 
also drastically Increases attention span and 
Interest. With proper programming, a dull spelling 
lesson becomes an Interesting end challenging GAME. 
Not only that, but Testing and Test Analysis can be 
Incorporated within the Program, freeing the teacher 
from the hours of Grading and Recording Tests, and 
a I lowing more time for Lesson Planning, constructing 
Specialized Lessons, Developing new Programs, etc. 
Or, instead of a spelling lesson, how about a 
Graphic Demonstration of Electron and Hole flow 
through a Semiconductor, or the flow of an 
Instruction Cycle through a Microprocessor Chip, or 
an Industrial Process, Chemical Process, etc., etc., 
etc. A properly constructed Program would not Just 
Indicate that an answer was Incorrect, but would 
determine WHY It was Incorrect, and LEAD the student 
back to the correct answer. The Computer can 
provide a truly Modular Lesson Path, and through the 
Discovery Learning Process, providing a consistent 
material coverage which advances at the Individuals 
optimum rate, and with an efficiency which Is 
MAGNITUDES BEYOND any Educational System In use at 
the present time. 

But It Costs too much! BAH and HUMBUG!! I The 
real COST in the present day Educational System Is 
the WASTE and INEFFICIENCY. Colleges are struggling 
to find methods for providing all of the materia! 
needed for a student to graduate with a decent 
FOUNDATION in a given field, let a I one w I th the 
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knowledge required to be of minimal value to an 
employer. They have to spend the first two years of 
Collage teaching the three R's, and then HOPE the 
student can learn to think WHILE he Is trying to 
learn the material Industry demands that a graduate 
have. The High Schools are so shackled with the 
'discrimination problems, and I don't mean RACIAL, 
that they have to hold back the 'college material' 
students to the pace of slower learners. And this 
filters al I the way back thru Grade School. So they 
strike a happy {???) median, and hold some back, and 
rush others, so that our present Education System 
produces a majority of students who are either bored 
stiff, or have been totally by-passed 'by it all'. 
The Computer, properly utilized, could allow each 
student to proceed at his own pace, while still 
assuring that a SPECIFIED minimum level of knowledge 
be reached. Col leges and Vocational programs could 
concentrate on their specific areas, and KNOW what 
the minimum level of the entering students would be. 
No, the COST of Computerizing the Educational System 
would be NOTHING compared to the waste that would be 
saved. 

Well, enough "Soap Box"; this should stir up some 
discussion. Throw rocks, or throw flowers, but let 
us hear from you. 

The Third 'gap' that the Color Computer Is 
filling is In the area of 'Control Systems'. Again, 
the price and capability make this an unbeatable 
System for Control Applications. Many Companies are 
finding that they can not develop a 'Controller 1 for 
the price of a Color Computer. The CPU, Expansion 
Port, and System Capabilities allow Instrumentation 
and Control Problem Solutions without the need for 
Circuit Design and PC Board Layout and Production 
expenses. Additionally, programming Is a snap, with 
no requirement for Software Development Systems, 
Simulators, Program Conversion from the Development 
System to the Control ler, etc. I know ot numerous 
Organizations that are using the Color Computer In 
these types of applications. 

As I have stated In the past, '68' Micro Journal 
originated as a forum for the 68xx CPU Users. It 
has developed Into a 'software oriented' magazine 
because the FLEX Operating System developed into the 
primary Disk Operating System for the 68xx Based 
Systems (and Is extremely friendly to Software 
Writers), and because the Major Manufactures 
developed a Bus Standard that Is the envy of the 
Microcomputer Industry (the SS-50 Bus). Also, the 
Hardware has been available for a while, so most of 
the Hardware Development has stabilized Into 
accepted practices. The Color Computer has emerged, 
and should provide a fertile field for both Hardware 
and Software experimentation, development, and 
dl scuss Ion. 

Let's use this "forum" for what It was intended. 
I would like to see this develop into a Magazine 
for IDEAS. I can Imagine several areas that could 
become regular "Columns"; not written by one 
Individual, but like the 'Bit Bucket' Column. These 
could Include Education (ideas and programs on 
Teaching methods with the Computer, Testing Methods, 
Administrative Processes such as record keeping, 
scheduling, etc.), Graphics (such as faster Display 
Algorithms, use of Colors, 2D and 30 Graphics, 
etc.). Hardware (such as Keyboard Improvements, A to 
D and D to A Converters, Voice and Sound Chip 
Interfacing, additional Ports, Interfacing an MMU, 
Timer and Baud Rate Generator Instal latlons. Power 
Supply Improvements, RGB Outputs, Display 
Enhancement, etc.). Software (Utilization and 
Limitations of the BASIC Operating System, Assembly 
Language Utilities, use of Subroutines In the BASIC 
ROMs, utilization of the Hooks provided In the BASIC 
ROMs, etc.), and so forth. There are a few people 
working full time with this System, more working on 
it in hopes of generating some extra income, but the 
vast majority of the really GOOD Ideas and 
ADVANCEMENTS are made by the Hobbyists who has somo 
particular problem he has solved. By sending In 



your idea for publication, you accomplish several 
things. First, you generate solutions to problems 
many others are working on, or give them ideas which 
helps them solve a problem In a different, and maybe 
better way. They thou publish their solution, which 
generates more ideas, etc. Second, you are 
recognized by Users who may be working on a similar 
problem, and a f I on of Information begins taking 
place that would not have been available had they 
not seen your name and become aware of you. This 
again leads to better solutions to problems, and 
more Ideas for other solutions to possibly unknown 
problems at that time. And third. It gets you In 
contact with more Users, and often people in your 
own locality that you did not know, that has a Color 
Computer. '68' Micro Journal Is a Magazine FOR 
Users BY Users. Let us hear from you; share what 
you have gained with others, so that everyone may 
gain more from them, Including you. 

More on COLOR-FLEX Compatable Software 

It seems like t have been spending the majority 
of these Columns on the FLEX Operating System 
lately. There are several reasons for this; most 
Important, because there Is a LOT of 'Working' 
Software (meaning both definitions of the word; they 
Work, and they DO Work) available which runs on the 
FLEX DOS. In past Columns, I have mentioned many of 
the Programs that are compatible with the DATA CO* 
FLEX Conversion for the Color Computer (and many are 
compatible on other Conversions, also). One ot the 
big shortages has been a GOOD 'Screen Oriented' 
Editor and Word Processor. We should have the 
Initial conversion of STYLOGRAPH Operating with this 
FLEX Conversion by the time you read this Column. 
As of right now, 'STYLO' Is the only Word Processor 
available that supports proportional spacing on a 
Daisy Wheel Printer, although SCRE0IT0R III 
(available fron Afford & Associates, see 
Advertisements) wll I have the capability in the near 
future. The problem with these Conversions Is that 
they are very 'Display Intensive' Programs. That 
Is, they require a LARGE amount of control over the 
Display to be able to provide an up-to-date layout 
on the Display Screen of the formats, deletions, 
insertions, etc., as they occur. With a 'Screen 
Oriented' Display, what you see Is what you get. 
These Programs by-pass the FLEX System to work 
directly with the Display, and often use Control 
Codes that the FLEX Routines filter out during 
processing. This means that they require a MAJOR 
re-wrlte to be able to work with the Display and 
Screen Format (51x24) that Is used with the Color 
Computer. Now, this type of Software is becoming 
available tor the Color Computer Conversions. Watch 
the '68' Micro Journal Advertisements for Pricing 
and Availability. (DATA COMP will be offering the 
"Color STYLO" Conversion as soon as it is ready.) 

Many of the normal '68' Micro Journal Advertisers 
have Software that is compatable with the FLEX 
Conversions for the Color Computer, I have 
mentioned some of them in past articles, and will 
continue to mention others as we get the time to 
make sure they work OK on the system. 

Many of you are familiar with the excellent 
Software frai> COMPUTER SYSTEMS CONSULTANTS, INC. 
Dr. Bud Pass, who owns COMPUTER SYSTEMS CONSULTANTS, 
IMC., has written numerous magazine articles over 
the last several years, many of which have appeared 
on the pages of this Magazine. His SUPER SLEUTH 
Disassembler and TABULA RASA Spreadsheet Programs 
are known across the Industry as being extremely 
powerful pieces of Software. SUPER SLEUTH is 
offered In two versions, one for the 6800 Series 
Computer Chips (6800, 6801, 6802, 6803, 6805, 6808, 
6809, and 6502), and another version for 
Disassembling Code for the '80 Series Chips (8080, 
8085, and Z-80) on 6800 & 6809 Systems. The 
flexibility and power of these Disassemblers has to 
be seen to be believed. TABULA RASA Is somewhat 
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similar to the popular DESKTOP PLAN type of 
Electronic Spreadsheet tabular computation Software, 
and again, Is EXTRIMELY Powerful. This Program 
offers all types of calculations, and can be used 
for ANY type of tabular computations, including both 
Business and Engineering. Also Included In his list 
of SoHware are Cross Assemblers, Debugging 
Simulators, a Translator system which allows 
translating 6502 Code to 6809 Code, a Program which 
is a big help In converting 6800 Programs Into 6809 
PIC Code, and Business Type Software such as Mailing 
List, Screen Formatting, Inventory, etc. Bud also 
sells a Program which allows UNI flex Software 
Developers to Debug their Programs using FLEX based 
Software Development Tools. Although t have not run 
ALL of his Software, all that I have usod has 
operated with no problems on this FLEX Conversion. 
If you have a question, drop him a line. I'm sure 
he can tell you If there might be a problem or not, 
and the Software Is OUTSTANDING. 

REVIEWS: 

COMPUTERWARE, Box 668, Enclnltas, CA. (704) 
436-3512 has been supporting the Color Computer from 
the beginning (and supporting the 6800/6809 Systems 
for several years), both with their own Hardware and 
Software, and as a supplier of other Manufactures 
Products. They have an excellent selection of 
Products for use with the Color Computer, including 
"working" Software (Programming Languages, Business 
Programs, Word Processors with Spelling Programs, 
Utilities, etc.), "fun" Software (Games, etc.), and 
all types of Hardware (Mod Kits, Printers, Serial to 
Parallel Converters, ROM Paks, Modems, etc.). They 
also have a free Newsletter which appears 
periodically containing new products, a Catalog, and 
general Information about the Color Computer (drop 
them a note to get on the Mailing List). To give 
you an Idea of how fast they are expanding their 
coverage of this Computer System, we received five 
(5) new Programs from them this month, Including a 
Disk Communications Package for Modems, Terminal 
Operation, etc., two Graphics Programs, and two Game 
Programs. 

The Color Connection - A Communications Package 
Requires 16K RAM mln., EXBAS IC NOT required. 

Cass -- J29.95 
Disk — J39.95 

The COLOR CONNECTION Is a Machine Language 
Program which al lows the Color Computer to be used 
as a Smart Remote Terminal for use with other 
Computer Systems which use the RS-232, 300 Baud 
format; to be used with Modems (Including "Smart 
Modems" with Auto Dial /Answer, etc.); and for 
Communications with other Computers. My ONLY 
complaint Is that It does not provide a method for 
controlling the Baud Rate; It Is set at 300 when the 
Program is executed. This is only a problem If you 
are using The COLOR CONNECTION on a 1200 Baud Modem 
or for Communication (direct hookup) with another 
Computer; the large majority of the time the 300 
Baud Is the required Baud Rate. 

The COLOR CONNECTION features Include Auto Dial, 
the use of all Free Memory for Buffer Space, Stores 
all or any line or lines from Buffer to Disk, It Is 
Menu Driven, it provides for User Defined Macros (up 
to 40 characters per Macro), and allows loading the 
Buffer from either Disk Files or from the Keyboard. 

The Main Menu provides the overall control of the 
Program. It displays the Remaining Buffer Space and 
allows the following controls: 

CHANGE SET-UP FILE — Brings up the SET-UP MENU 
which allows setting 7/8 Bit operation, Parity, 
Line Feed control, Full or Half Duplex, enter the 
Phone Number to be used with a "Smart" Modem, 
define four (4) different Macros of up to 40 
characters each (for entering Passwords, ID 
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Numbers, etc.), Save the Set-Up to Disk, and go 
back to the Main Menu. 
LOAD A SET-UP FILE -- Loads a previously Saved 

Set-Up File. 
TERMINAL FUNCTION — This selection enters the 
Terminal Mode of Operation. The "Down Arrow" Key 
Is used as a "CONTROL" Key, both for controlling 
the Program, and for sending 'control codes' to 
the host System. The Controls are as follows: 
CTL 1 - Open Buffer (Cursor turns PINK) 
CTL 2 - Close Buffer (Cursor turns BLUE) 
CTL 3 - Clear Buffer 

CTL 4 - Exec AUTO-DIAL (<BREAK> aborts) 
CTL 5 - Exec Macro 1 ( " ) 
CTL 6 - Exec Macro 2 ( " > 
CTL 7 - Exec Macro 3 ( " > 
CTL 8 - Exec Macro 4 ( " > 
CTL 9 - TRANSMIT Buffer ( « ) 
CTL - Return to Main Menu 
CTL H - Backspace 

CTL I - Moves Cursor forward one space 
CTL J - Moves Cursor down one line 
CTL K - Moves Cursor up one line 
CTL L - Clears Video Screen 
CTL M - Carriage Return (same as <ENTER>) 
CTL * - Takes the Hayes Smart Modem off line 
You have the full Control Key set available; this 
list Is the Key definitions for this Program. 
BUFFER MENU — Brings up the Buffer Menu which 
allows you to VIEW BUFFER and move around In it. 
Open and Close Files for storing any of the 
Lines, etc.; Save the Buffer to Disk; Dump a Disk 
File to the Buffer (the File must be In the ASCII 
Format); Enter Text into the Buffer from the 
Keyboard; and to Roturn to the Main Menu. 
RETURN TO BASIC — Exit the Program 

The COLOR CONNECTION contains routines which keep 
a word from being broken at the end of a line on the 
Display Screen (unless It Is more than 15 characters 
long), making the text much easier to read, it also 
provides Auto Repeat In both Terminal and Buffer 
Modes of any Key; if the Key Is held down, It will 
be repeated automatically. 

If you are used to a Modem Program such as 
VIDEOTEX, you wilt find that The COLOR CONNECTION 
works a little different. The Buffer capabilities 
al low you to save what you are seeing on the Screen 
for later examination and/or printing. This Is a 
BIG help; for example, I spent a couple of hours on 
CompuServe the first time I dialed it up just In the 
Menu - with this Program, you can get It into the 
Buffer, save it, and GET OFF THE PHONE, then spend 
as long as you want studying it. You can make up a 
Text (ASCII) File, such as a Bulletin Board message, 
ahead of time; then Dial up the phone, hit a Macro 
for your Password and ID Number, dump the file to 
the Buffer, Transmit It, and get back off of the 
phone quickly. You wl I I save enough money to make a 
lot more use of your Modem. OOMPUTERWARES "COLOR 
SCRIBE", among many others, would make a perfect 
companion Program, as it makes the job of editing 
and storing a Text File easy, and provides an 
excellent method of listing a saved file from Buffer 
to the Screen or a Printer for study after you have 
gotten off of the phone. 

A Program of this type Is almost a necessity for 
accessing the College Computer Systems, for example. 
Normally, you are not too worried about long 
distance phone bil Is with these systems, but waiting 
on the 300 Baud activity gets OLD In a short time. 
A Program like The COLOR CONNECTION allows you to 
spend the hours required to make up a PASCAL 
Program, for example, and get It In pretty good 
shape before you cal I up the Big System. You can 
then put In your call, dump the Buffer to the "Big 
Boy", and see If It wl I I compile and run. In my 
case, i have access to a CYBER at School, but the 
Editor and Text Processor are pretty "archaic" 
(interpret as "rudimentary", or "lacking In 
capability"), even for a "Batch" organized System. 
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I can do most of my work on the Color Computer 
"Smart Terminal" at home and dump the File Into the 
CYBERs memory bank, then pick it back up at School 
through the Terminal there and use It as required. 
I can Edit it, etc., and still use It at home also. 
NIceMIt 

This is an excellent Program, and should find a 
lot of usage by the Color Computer owners. It is 
easy to use and, with the one exception of Baud Rate 
Control, provides a good "working" piece of 
Software. This Is more important than many of you 
nay realize; a 0000 program Is not necessarily one 
that provides "every possible" control, command, 
etc. Unless you are "living" with that program 
ONLY, you spend more time In the Users Manual than 
you spend USIfJG the program. It gets moved back In 
the "stack" and used less and less, untl I It Is 
"Just another program that you seldom use", and 
probably gets replaced. Again, this is e 0000, 
WORKING program, that you will be able to "get 
comfortable with" is less than an hour, and «Tl I 
find more and more use for It. 

FOXYGRAF - A Graphics Development Program 

Requires 16K RAM min., EXBASIC NOT required. 

Cass -- $29.95 
Disk — S34.95 

FOXYGRAF Is a relocatable, ROMable Machine 
Language Program written by Bob Crlspen for 
COMPUTERWARE which provides both an excel lent method 
of developing Graphics and an Instructional Course 
on tha Graphics capabilities of the Color Computer. 
This Program comes with an excellent Users Manual 
that not only explains how to use the Program, but 
provides a discussion of the control and operation 
of the Color Computer's Graphics capabilities with 
examples In Assembly Language, BASIC, and FORTH, It 
also provides some insight into some of the 
methodology and problems involved In accomplishing 
Graphics Programming. Finally, Bob goes the "extra 
mile" with this Program and the Manual In advancing 
the use of Graphics on the Color Computer by 
providing an extremely complete discussion of his 
Program and It's design philosophy, the Memory 
Utilization, Buffers and their use, Patch Addresses 
and their requirements, and the Subroutines used In 
the Program. In his opening remarks In this section 
of the Manual, after reiterating the Copyright 
warning, Bob states 

"My advice to users is the same as Stravinsky's 

advice to musicians — don't borrow these Ideas; 

steal them. When you borrow something, you take 

care to leave It as it was, When you steal 

something, you beat it up and generally make It 

your own. Every one of the subroutines In 

FOXYGRAF shows the effects of having to cope 

with a set of restraints peculiar to FOXYGRAF. 

Read the disassembly {the one you make - RLN) of 

FOXYGRAF for the purpose of understanding what 

happens, then If you want to use any of the 

routines, make them solve your own problems." 

Well said, Bob. Maybe this statement should preface 

any Disassembler Manual written. Anyway, this gives 

you some idea of the "Philosophy" of Bob's Manual; 

there Is 56 pages of GOOD INFORMATION here that 

makes this Program one of the "Best Buys" on the 

Market. It is extremely well written, with an 

attitude that lets you know he is "human" just like 

you and ma, and not some "omnipotent programming 

GOO" that only produces "perfect" code that the User 

will NEVER find a reason to modify. (Why FOXYgrat?? 

Again, I'll let Bob explain it in his own way. 

From his Dedication: 

"FOXYGRAF Is dedicated to my wife, Kelly, for 
her love and patience; to Foxy, our founder and 
mixed (mostly Norfolk) terrier who was always on 
the wrong side of a door while it was being 
written; ..." 
And I thought that only applied to Cats!!) 

FOXYGRAF operates similar to many of the Monitor 
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Programs, with single-letter commands. It provides 
a Help Command, and a "Query" page (actually, two 
pages) of 'status* type of Information. The 
Commands Include "A" for setting the Screen Display 
page, "B" for Block Move, "C" for specifying a 
Color, "D" for entering the Draw Mode, "E" for 
drawing an Ellipse, "F" for Filling an area of 
Memory, "G" for Go Load from Tape, "H" for Help, "I" 
for Initializing the Program, "J" for Jump to 
subroutine, "K" for setting a 'Kolor' In binary, "L" 
for controlling the Tape Load request from a "G" 
Command above, "M" for setting the VDG Mode, "N" for 
a New Cursor or Background Color, "P" for setting 
the Display Screen via Page control, "Q" for going 
to the Query Pages, "R" for Returning to the 
graphics mode and page you were In from a Help, 
Query, Load or Save command, "S" for Saving a block 
of Memory (Graphics), "T" for moving the Cursor back 
to the Top, "W" for setting the Cursor Motion speed 
by changing the Walt time, "X" for exiting the 
Program, "Z" for Zero - hiding the Cursor till It is 
moved, "/" for specifying an end of a line, and 
<BREAK> which aborts any command in progress. Many 
of these Canmands expect further Information, and 
this summary does not provide the full meaning of 
many of them. The missing letters, 0. U, V, and Y, 
are not used, but provision Is incorporated in the 
Command Table for you to add them with your own 
rout I nes. 

Space does not allow room to be able to give you 
any realistic Idea of the capabilities of this 
Program. For example, one of the things you might 
do Is create animation by Drawing a picture, Block 
moving it to another Screen and making small 
changes, and after you have set up several Screens 
(notice you don't have to completely redraw each 
one), write a little routine to rapidly Page through 
them to see the motion. One capability discussed is 
the use of the Mass Storage System (Tape or Disk) to 
save different 'pictures' and then view them as a 
'Slide Show' with single-key canmands. 

If you are Interested in the Graphics Capability 
of the Color Computer, FOXYGRAF Is a MUST. Bob has 
laid the groundwork (and the Program Is presented as 
just that), but this Is Just scratching the surface. 
Even If you value your time at less than a penny 
and hour, you can't duplicate this work for any 135, 
so why not order a copy of FOXYGRAF and carry on 
from there? Bob would be GLAD to hear of any 
extensions you make to it, and '66' Micro Journal 
would be happy to publish any Ideas you have along 
these lines also. Things like more efficient 
algorithms for line drawing routines, circle 
routines, 2 and 3 dimensional presentations, etc., 
etc., etc. We have "not yet begun to fight" with 
this machine, so to speak. Bob has taken the first 
step; lets' carry on from there. 

SEMI DRAW - A Graphics 'Sketching' Program 
Requires 32K RAM AND Extended BASIC 

Cass -- J21.95 

COMPUTER* ARE's SEMI DRAM Is a BASIC Program which 
makes use of numerous Machine Language Routines that 
use the 3 Graphics Modes which are not accessible 
through the normal BASIC or EXBASIC Canmands. These 
are the Semlgraph lcs-8, Semlgraph Ics-t2, and 
Semlgraph lcs-24 Modes available when the Motorola 
MC66663 SAM Chip Is Interfaced with the MC6847 VDG 
Chip, as Is used in the Color Computer. These Modes 
are called 'Semlgraph I cs' because you can INCLUDE 
Atphanumerlcs with the Graphics. The 3 Modes 
provide 64 'elements' across the Display Screen and 
64, 96, or 192 lines vertically. If you consider 
each normal Alphanumeric Character 'block', you can 
see that these Modes break each character 'block' 
Into 2x4 'boxes' for Samlgraphlcs-6, 2x6 'boxes' for 
Semlgraph lcs-12, and 2xt2 'boaes' for 
Semigrophlcs-24. (See the Motorola Data Sheet for 
the SN74LS783/MC6883 for details,) You have the use 
of all 6 Colors In these Modes, but there can be 
some Interaction between them. ? 



SEMI DRAW a! lows you to use either the Joysticks 
or the Keyboard for drawing your pictures. You car 
use 'Single Key' Commands to control various 
functions, such as 'setting' a point to the chosen 
Color, changing Colors, etc. Some of the 
Interesting capabilities they provide are the 
ability to Repeat (Copy) a picture on another Screen 
(which allows you to make small changes for 
animation), automatically Page between the pages (to 
see the motion), and copy the pictures to Tape or 
dump a Screen to a Line Printer VI I, Line Printer 
VIII, or a NEC 8023 Printer. 

Aga'n, If you are Interested In Graphics, this 
Program Is well worth the money. Since It Is 
primarily written In BASIC, you can study the 
program for programming Ideas, as well as 
Investigate the other three Graphics Modes. 
COMPUTERWARE also provides three 'Pictures' to show 
some of the capabilities of these Modes, two of 
which are animations. 

DOODLE BUG -- Game 

Requires 16K RAM, EXBASIC NOT required. 

Cass — $24.95 
Disk -- $29.95 



RAIL RUNNER - Game 

Requires 16* RAM, EXBASIC NOT required. 

Cass ~ $21.95 

Disk — $26.95 



These two COMPUTERWARE Games follow their 
tradition of providing Colorful, challenging Games 
which are well supported with Sound. I feel the 
4-Color Graphics will became the 'Standard' for most 
Games offered for the TRS-80C Color Computer. The 
2-Color Modes offer finer resolution, but lack the 
variety and 'vitality 1 available through the use of 
more Colors. COMPUTERWARE, along with some of the 
other Software Producers, seem to have discovered 
this factor earlier than most. Developing a GOOD 
Game, through the proper merging of the Color and 
Sound capabilities of the Color Computer, has been a 
challenge, and it Is heartening to see that some 
'artists' are beginning to get the feel of It. Some 
excel lent examples Include, but are no means limited 
too, these two Games, their Color Pak Attack, Mark 
Data's BERSERK, and Radio Shack's POLARIS. These 
are examples of what CAN be doco with the MC6847 VDG 
- MC6883 SAM combination. Each provides a Colorful, 
challenging, game which does not 'get old 1 from 
continuous playing. 

RAIL RUNNER Is a program which requires timing 
and tore-thought. It Is somewhat similar to the 
FROG and CHICKEN Type of Game In that the object Is 
to cross several Rail Road Tracks, pick up a Hobo, 
and return, all without getting run over. Things 
can get pretty 'hairy'. This will be a good game 
for the 'younger folks', and Is Interesting for the 
adults. 

DOODLE BUG could end up being a Classic. It is 
somewhat similar to the PACMAN games In that you are 
maneuvering within a maze, 'eating' various and 
asundry Items to gain points, while staying away 
from the 'baddies'. BUT, the 'kicker' In this game 
Is that you can duck THROUGH the walls to escape the 
'baddies'. Not only that, but the wall section 
pivots, closing the path you just came through. The 
'baddies' can NOT pass through the wall. With 
proper planning, you could possibly pen them up so 
they could not get too you (I think - 't's real time 
action and you have to think faster than I have been 
able too so far). This Game has excellent Graphics 
and Sound, and a depth of complexity approaching 
Chess. If you are a Game Fan, DOODLE BUG Is a MUST. 
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CHEAP TALKER 

The Radio Shack Color- CorPuter t% truly 4 remarkable 
machine for the Mnm, and I bfltlvi that thtrt art 4ulte a few 
Color Computer user* like myself that art operating on a vary 
tight budget 4 still saving for that disk drivi), But ulth «,M 
o* th« recent articles on sPeech synthesis* I couldn't wait any 
longer for my Color Computer to talk I This article describes 
tht "Cheap Talker" Cms opposed to the r-ot cheap er»ouflh »but 
vary Met, Sweet Talker fro* Microwint Inc. > that I built and 
Programmed In one afttrtwon for my Color Computer. 

The Cheap Talker r«luir»i only 2 IC's and a transistor 
with a fev rtalstars and caPacltorm Placed on a edge connector 
type circuit board that Plugs into the Color Computer cartridge 
slot. Certainly* a. Printed circuit would be nice/ but I uirtd 
mine Polnt-to-Polnt (using sockets for the IC's> and Placed tha 
finished board in a modified 8-trsck cartrldgt (as suggested bv 
other articles In the Past). Tha software la a simple Basic 
Program and Is stored on cassette. Just Plug In tha cartridge. 
turn on the computer, load tha Program, and listen to wour TV 
say "I ft tha Color Computer Talker" followed by tha RSC'a. 
Needless to nyj tha applications era many* as my not luite 2- 
near old daughter tries to rtclta the RBC's along with the 
eoma-uter (a homemade SPeek and SPelli SPeak and hath, Speak and 
Raid. etc.. art Just a Program awav >. 

The 2 IC's used are a Motorola 0821 PIR (Peripheral 
Interface Adapter) and tha Votrax SC-01 SPeech Synthesizer. 
Although tha circuit board that t usad la *ade bv Vector (3719- 
3 >/ Radio Shack la soon to have an experimenter tyPe board for 
tilt Color ComPuttr which might be cheaper. The Vector beard 
also must bt cut down to fit into the cartridge door snd the 
tdoe e*f tht Color CohPuter. Total cost of tha Project %>•% Itas 
t*ien 135.60 Plus the cost of the Votrax chip (l bought tht SC- 
SI from Outst Electronics for 37.00;. 

Two Motorola G821 PIR's ara uitd in tht Color Computer for 
tht Keyboard. Is-0* and other functions* Just about any PIR 
devlct nav be used (6322, 6255. ate), but since the £821 la 
available in tht Color Computer. I thought most ustrs night be 
more familiar with Its Programming and operation. 1 chose to 
ust port fl and tht CRl and CR2 control Unas to drive the SC-01 
chip since I Plan to connect a Central Instruments Programmable 
Sound Generator to Po»'t B later. 

The Votrax SC-B1 Speech Synthesizer is a 22-Pin CWOS IC 
and is Powered with 12 VDC In this circuit. Speech Is 
synthesized using Phonemes to build words. The 9C-01 has 54 
different Phonemes (Including StoP and no sounds) that vary In 
duration as shown In tht Phoneme chart. Thus a 6-bit Code 
eJtflnts tht desired Phoneme and the timing and sound are 
Provided bv ttte SC-01. Tht Pitch of tht voica ma* bt varied bv 
changing tht master clock frequency (with a Potent lomtttr ) or 
with inflection inputs. I chose to ground the two Inflection 
inputs but they nay be easily added and should be buffered with 
transistors or TTL 7416 high-voltage oPen-collector circuits as 
shown. CI was able to drive the II and 12 Inputs directly from 
the 6821 PIR but Votrax suggests these Inputs be .6 x VP so 
they are really not TTu compatible). The data lines are 
compatible with SV inputs and are driven directly b* tha 6621 
PIR. 

The two control lines from the 6821 PIR Provide tht 
necessary handshake with the SC-01 for continuous speech. The 
Strobe <6T8> Is a S Volt compatible input that latches the 
Phoneme 6-bit data code. Latching occurs on the rising edge of 
the strobe signal. The Rcknowledge/Rt^uest (fi/R> is 
tssentisllv a CMOS level output and is buffered with a simple 
transistor circuit. When this fi>R signal goes from low to high 
(6821 InPut goes from hior, to low due to transistor Inversion)! 
the old Phoneme has timed out arid a new phoneme data codt miv 
bt latchtd Into tht SC-01. 

Tht Rudlo outPut is ftd through tht cartridge sound Pin 
(33> to the Color CowPuter snd out to your TV. The sound 
multiplexer IC In the Color Computer Is selected during the 
Program Initialization. The output voltaee fro<* the SC-01 
should be a maximum of approximately 3 Vp-p for the RM Phoneme 
and is sufficiently large enouoh for Oood volure (an amplifier 
and separate volume control might be easily added, but be 
careful to limit the Color CowPuttr sound input to about 5VP-P 
maximum). 

The Program selects the cartridge sound ln»ut. -sets uP the 
PIR* and then outputs a StoP code (63). Then the sign-on 
mrssave Is read ( ind sPCkenl ) Waving the user to crtate sPttch 
with Phonemes* separated b» comr>as or* spaces, in a string. 
Since this Program is intended only far demonstration and 
experimentation, a string of Phonemes should be long enough to 
s»v a few words and test the "ChesP Talker". Vary the 
frequency control to chinQe the voice Pitch and if you 
connected the inflection inputs. lNfl through ls3 will add the 
Proper values so that port fl will also output these codes. 



John R.Keltv 
1440 H Gist 
Lincoln. NE 6&ZZZ 



ADDENDUM 



Looking back aver the twees (schotutlcs. article), son references 
should be oade at least as far as Inspiration. 1 had originally read 
and built <*y own version of "Voice Synthesis for the Color Computer" 
(Byte Publications. t*hn**ry 1992). This tnspi ed me to build a software 
phonene generator {which 1 old. using my own voice to develop the 
phonetics). Il worked, but there are many problems (stuttering, "jargung, 
uneven volume . etc, ) . 
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Then a friend ourchastd the Micron Irtt "SHeet Talker." After looking 
at the documentation, wMc<i »di cxtrcnely good. 1 decided to build fl*y own 
T*ll*r. I waited until taivone (narely Quest Electronics. 232? Walsh Ave. 
Santa Claret, CA 95051) would sell the Yotrax SC-01 circuit for less then 
I7S.0O as advertised earlier fay ilcrofitnt Inc. (917 Midway, Uoodmore. 
N.Y. 11S98). 

Mill. am C. Cleronts. Jr. hsd an article ifi the June 62 'UCftO (the 
65O?/6B09 .Journal) on Iw* to "Add a VIA and Speech Synthesizer to the 
Color Computer", bjt this used the 6522 VIA and 5*eet Talker. Hts Drrxjran, 
would load <odes Into 4 tutrix and say words and t like to type In 
phonemes better. 1 plan to build a talking bulletin board and to add 
the General instruments Ar- 3-6910 Pro9raanati1e Sound f«nerator sow. 

I have enclosed cooies fron the Votrax specification sheets, the 
Motorola Microprocessors 0*U "Urwal {1981}, and the ftadlo Shack 
TRS-aO Color coupbtor Technical Reference ;lanual (Cat. Ho. 26-3193). 
{These last two nanuals are always nearby my Color Computer:} 
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HI-RES 
COLOR GRAPHICS 



'Mow would you lilco to lotch 
thqt coald taolly tinuloto 
Lnaq**, prbvldc r*ol tine 
granting, offort, plum a h 
blt-napp*d plan* -- all 1 
Or what about hooking thl* 
rtcordir and ha«« your cortp 
anlnatid graphic* ov«rloy 
addlnq a 24 » «0 text di«pl 
grannabl* 2Sa-charact«r **t 
you* allow n< to introduce 
TM8-99J0* Vld«o Ploplay Pro 



Thona* H. Hunt 
30001 Waqn«r 
tfarrin, Ml 48093 

onto a color graphic* chip 

realistic thr««-dln*n*lonal 

animation with nininal pro- 

igh resolution (256 i 192) 

n fifteen distinct colors? 

chip up to your vld*« tape 

ut*r provide subtitling and 

to any vldoo tape? Or 

oy, with a cofiplotoly pro- 

,io boat? If this Interests 

you to the TEXAS INSTRUMENTS 

cessor <VDP). 



P*rt>aps I should say "reintroduce * , for Tl first 
ennounced this version of th* chip about nld-1979. A 
couple of years prior to that, the first version of the 
chip (without the "A" sufflx> wa* produced. It fell 
Into alMast Instant obscurity .never to attain th* l***l 
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of publicity and availability That chip* like tht MO 
I»6a7 received. In an attempt to turn things around, Tl 
added a full graphic* nodi and announced the "A" 
version. It became readily available in late 1980 and 
found Itm way into the TI 9900 hone compvter, an 5-100 
board, and an add-on board for PET/TRS-80 computer*. 



THE NIGHT THE SPRITES UE«T ON IN GEORGIA 

Just recently, however, the TMS-9918A VDP ham finally 
been put to lorn really meaningful use * — it lm now 
available on the SS-50 buss! TERMINUS DESIGN In 
Ellenwood, Ga . ham meen fit to produce a board called 
the ARCADE-Sfl. Thlm board im bamed around the TMS- 
*918£,plum three GI mound generator*, an A/D converter, 
and a parallel I/O port. In short, It ham everything 
necessary to create a mpectacular animated display with 
an SS-50 computer . 

Undermtandlng the ARCADE-50 really boil* down to betng 
able to undermtand and create a display with the TMS- 
9918A. Simply writing a curmory review of the ARCADE- 
50 would be doing thim fine effort an injustice, thum 
Part I will concentrate on what can be accomplished 
vlth the TM.S-9918A. 

A 40-poge Technical Manual lm your* for the ashing at 
nost TI Salem Offices, or it lm included with purchase 
tf the AftCADE-SO. Thlm 1* almost required reading. It 
lm a bit disorganized, but otherwise well written, and 
all the gory technical! t left arc there. To reinforce 
yith a different point of view, I will try to leave you 
with an overall feel for the visual effects that can 
fee created. Once the conceptual idea im firmly implant^ 
ed, the actual mechanical detailm can easily be gleaned 
from the TI manual. 1 will also discuss some nftt-sa- 
ibvious techniques for creating momc very interesting 
effects. 



256 x 192 pixels. It can be a solid color, a mixture 
ef colors, a mixture of solid and transparent, or all 
transparent rendering it invisible. Am It lm behind the 
uprite planem, It ham lower priority. Thum any pattern 
on a sprite will automatically ma*k whatever image is 
placed on the pattern plane. It might be Interesting 
to reflect for a moment and note that the entire 
graphics capability of machines like the Apple and the 
Color Computer consist solely of a "pattern plane** 



A LOOK BEHIND THE SCENES 

After the pattern plane appears another, larger one 
tailed the Backdrop Plane It appcarm am a solid color 
snd serves to form a border around the other video dim- 
ploy element*. It can be met instantly to any of the 
fifteen colors, or transparent, by updating one control 
register In the UDP . 

Behind the bacVdrop, provisions hove been made for a 
very interesting plane — the External Video Input. 
Thlm allows the user to input a standard broadcamt 
tlgnal, perhapm from a video tope recorder (UTR> or a 
video camera. By mcttlng the backdrop to tranmparent, 
Text and graphics can be overlayed on the input signal. 
The mixed output can then be displayed on a color TU 
monitor or recorded on another UTR . Thim would be a 
very umeful feature for experimenting with subtitling 
or interactive live and animation broadcasting. 

The final plane in the series, and the one with the 
least priority, encompasses the entire screen. It is 
permanently all black, i..e. when all colors in the 
system are programmed to be tranmparent, and external 
video 1* turned off, the display will appear blank. 



STREET SCENE 



DISPLAY CONCEPTS 

The technlgue used by the 
display warn first pioneered 
Disney. It can perhaps be 
Ing a deck of 36 large, tr 
on top ef the other. Imag 
card < Image plane) . At th 
can be independently moved 
direction, creating motlo 
plane*. The plane's Z-axi 
cards, of course, remains co 
drawn, the remult lm a very 
reminiscent of a stage play 



THS-9918A in cr 
by none other 
mt be envimloned 
anmparent cardm 
em are then pain 
lm point, each 
around , in It 
n relative to 
s (depth) in t 
nmtant . Uhen ap 
effective compo 
or cartoon. 



eating the 
than Walt 

by plctui — 
mtacked one 
ted on each 
image plane 
m own X, Y 

the other 
he deck of 
pr opr lately 
mite scene. 



Uhen images created on one plans interfere with images 
in another, a priority mymtem resolves which one is 
actually displayed. The first plane, or f oregr ound ,has 
the highest priority, and any Image painted on It will 
automatically mamk an image behind It. The mecond plane 
ham the next highest priority, etc. 



ADD A LITTLE SPRITES TO YOUR LIFE 

The first 32 plane* are actually special object-oriented 
planes called "Sprites". They are limited In mcope — 
inf color per sprite and either B x B, 16 x 16, or 32 » 
12 pixels per mprite — but they are highly mobile. 
They can be positioned anywhere on the screen by simply 
storing the desired X and Y coordinates In o pair of 
VDP registers. Outside of the pixel pattern, the rest 
tf the sprite plane lm tranmparent. 

Uith 32 mprite planem available simultaneously, a tre- 
mendous amount of action can be portrayed an the mcreen. 
Although each mprite im limited to one color, larger, 
multicolored objectm can be created by concan t inat ing 
several sprites. Incidently, this lm the mame concept 
• sad by ATARI far their "player-missile" graphics. 



NC1U ADD A FULL PATTERN PLANE 

Uhile the sprites were Intended to create the highly 
ftoblle actors or objectm, no mcene would be complete 
without mome form of background. Indeed, the plane 
immediately behind the sprite planem accomplishes thim 
tomk . Called the Pattern Plan*, It can be thought of 
am the traditional bit-mapped graphics plane (although 
thlm lm not itm only application). 

Unlike the sprites, which are limited to a mmall number 
of piielm, the pattern plane ham the full capability of 
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It takes ucry little imagination to realize the new 
realms of animation possibil 1 t let opened up by the mul- 
tiple plane concept. For example, picture a stationary 
street scene drawn on the pattern plane, and a car made 
with sprites, dr IvinQ across the mcreen. Buildings and 
pedestrians in the background can be meen through the 
car»s windows as it posses. Now a lamppost or tree lm 
drawn uith higher priority mprltem on the foreground 
mldc of the mtreet. The car will smoothly pamm behtnd 
theme objectm — all with minimal programming effort! 



A HARD UARE'S KNIGHT 

To create the display, the UDP utilizes up to 16K of RAH 
to store the video information. Fortunately, thim 16K 
if video RAM <URAM> lm not directly connected to the 
tystem buss. Rather, the VDP takes complete responsi- 
bility far management of the VRAM, To the CPU, the 
entire operation appears strictly am a parallel port. 

Therefore, the UDP lm not really memory-mapped in the 
menme that the CPU doem not directly access the URAM, 
nil CPU accesses to the URAM are pipelined through the 
VDP. Although this method Is somewhat slower than 
direct CPU access, the other features of the UDP tend 
to considerably lemmen thim Impact. 

There are a couple of big advantagem to an I/O port 
concept: i) It doesn't steal 16K of address space from 
and 2> as the UDP handles all memory 
is absolutely no screen flicker during 
The CPU must intervene only to load 
the UDP with the proper data and to lead the inevitable 
initialization registers. 



YOUR memory map, 
accesses, there 
ntmory updates 



PLAT IT AGAIN, URAM 

The next hurdle to get over is understanding how the 
dota 1* organized inside URAM to achieve a desired dis- 
play. First, bear in mind that data in URAM affects 
•nly the 32 sprite planes and the pattern plane. The 
backdrop plane i* a solid color which can be changed by 
updating a UDP register, and the external video plane, 
♦f course, requires an external broadcast signal, 

The UDP departs from the linear bit-by-blt mapping of 
Memory onto raster lines of the screen. Instead a more 
complex, but much more flexible, scheme i* used. The 
VRAM im actually divided up into a merlem ef tablem 
that contain painterm to each other am well a* painterm 
to a mcreen area. The data for each table is prepared 
by the programmer and then loaded into VRAM. Within 
certain limitations, the tables may be placed anywhere 
in URAM. UDP registers are then given the starting 
.ddr... of <ach tobl.. 68' Micro Journal 



table: for tuo 

Two tables nuit be defined in VRAM in order to create 
Spr itci -- the Sprite Attribute Tabic (SAT) and the 
Sprite Generator Table (SCT). The SAT specif tern sprite 
color, it* position on the screen, nnd a pointer to th« 
desired pattern. The SCT contains the actual bit 
patterns that describe what the sprite will look like. 
A queue of up to 256 different patterns nay be prede- 
fined in the SCT. Pointers in the SAT then pick as *any 
ss 32 of the sprites to be simultaneously displayed, 

Sprites are available in four sixes 
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Unfortunately, this selection affects all sprites, The 
only other limitation to sprites is that only four nay 
Appear on any one raster line at a tin*. The fifth, or 
nore , offending sprites will simply not be displayed on 
ihaf particular raster line. 



EASY HOU1N* 

The problem of maintaining the integrity of two-dimen- 
ilonal objects with traditional one-dimensional linear 
displays has always been difficult to resolve. In these 
displays, the object appears tuo dimensional on the 
screen, but the data that makes up the object is actually 
scattered throughout the video memory. Even simple mouc- 
ment requires an ungodly amount of software overhead. 
The problem of moving one object behind another requires 
even more taiing hidden line algorithms. 

Sprite planes provide an elegant solution to these 
problems. Movement is accomplished by simply updating 
a pair of X,Y pointers In the SAT. Passing behing or in 
Front of another object is handled in hardware — being 
on different planes, they merely seem to interact. Also, 
j.f the programmer finds it necessary to dynamically 
change the sprite pattern, he will find the data neatly 
grouped in a contiguous area of the VRAM, 

In addition to rapid, easy moucment , several other inter- 
esting effects can be created with sprites, A sprite 
can be accented by rapidly cycling its color through the 
15 combinations — or even made to disappear by making 
it transparent. In place rotation can be simulated by 
defining the rotational iterations in several sprites, 
•y rapidly changing the pattern pointer in the SAT, the 
various patterns will be displayed at that location, 
gluing tfte illusion of rotation. Other internal movement 
can also be obtained using this technique < PAC-HAK 
chomping? >. 



PATTERN PLANE STRUCTURE 

Setup and programming of the Pattern Plane is the most 
involved part of using the TM89918A. The Pattern Plane 
is activated by defining three additional tables in 
URAM — • the Pattern Name Table, the Pattern Generator 
fable, and the Pattern Color Table. To further confuse 
natters, the Pattern Plane can also be placed in one of 
four modes. The selected mode tells the UDP how to 
Interpret the data found in VRAM < in terms of color, 
pattern, and resolution ). Each mode, therefore, will 
vse the tables in a slightly different fashion. 

Images oft the pattern plane are created in a character 
oriented format. Picture the screen as a 32 x 24 grid 
numbered sequentially from to 767, top left to lower 
right. This is the visual interpretation of the Pattern 
Hame Table. Each entry in this 766 byte table corres- 
ponds to enc of the 768 squares on the screen. However, 
instead of containing the actual data to be displayed, 
the entries form an index into both the Pattern Gener- 
ator Table and the Pattern Color Table. 

The Pattern Generator Table contains the actual pixel 
pattern that will be displayed on the screen -- B bytes 
or 64 pixels per square. Similarly, the color of a 
t)lvcn pattern Is determined by indiuldual entries in the 
Pattern Color Table. This is exactly equivalent to the 
screen memory on all CRT terminals. Data in Screen 
memory is actually just an Index into an ASCII character 
eencr otor . 

This three table system for displaying an image effers 
Che programmer a tremendous amount of flexibility, The 
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programmer can arrange the data to represent alphanumer- 
ic characters, special characters, bit-mapped pixels, or 
combinations thereof. It is quite easy to construct h 
display consisting of special graphics characters, text, 
snd hl-res pixels simultaneously. In addition, the 
lhape , color, and position of the patterns can all be 
separately manipulated by updating the individual table 
entries , 



IN THE MODE 

The Pattern Plane can be placed in one of four graphics 
nodes, Graphics Mode I and Graphics Mode II uork on the 
ihree table principle Just described. These modes are 
virtually identical except that GH-I has a much more 
limited Pattern Generator Table < 2K long ) and Color 
Table < 32 byte? ). In GH-Il, both of these lables are 
oK bytes long. This is sufficient to set up a bit- 
napped plane with 256 x 192 pixel resolution and 32 x 
192 Color resolution. 

The Multicolor Mode is a coarse graphics mode of h4 i 
48 resolution. Each block can only be on or off, but 
may be any one of the fifteen available colors, And 
finally, Text Mode is a special case of GH-I, The 
(rid was expanded to allow a 24 x 40 character display 
Only two colors are allowed in this mode, but they can 
be any two of the fifteen colors. There is no internal 
character generator, so the user is free to load the 
Pattern Generator Table with any desired character set, 
Also, sprites are unavailable in the Text Mode. 



A WALK ON THE UILD SIDE 

The uses and aduantages of Graphics Mode II and Sprites 
ore fairly obvious and have already been discussed, 
Graphics Mode I, however, has a couple of interesting 
possibilities that arc not so readily obvious. Qn the 
fiurface, it would appear that its only use would be in 
a programmable character generator - type environment. 
Nothing wrong with this -- a considerable amount of 
onlmation can be achieved using this alone. 
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t GM-I requires only 2K bytes for a 
table while the VDG supports 16K . 
is room in VRAM to predefine 
seven different screens to be exact* 
be quickly called up by simply 
istcr . By cleverly designing each 
dly cycling through them an amazing 
can be accomplished, especially with 
This technique, called multiple- 
be used with Multicolor and Text 



The limited number of color entries <32) in the CM-X 
Pattern Color Table suggests another possibility. In 
certain patterns rapid motion can be simulated, not by 
changing the pattern, but by changing the color arrange- 
ment of the pattern! Every reader has probably seen the 
opparent mouement down the trench in a well known home 
orcade garnet 

In summary , the THS-9918A offers an elegant solution to 
tbject integrity under rapid motion (via the Sprite 
feature ), It also combines the best features of a 
programmable character generator and a bit - mapped 
graphics system. It provides for multiple frame buffer- 
ing as well as independent control over an object's 
color, position, and shape. 



LIMITATIONS 

Man has yet to create anything so perfect that it pleases 
vjueryone. And the TMS9918A is certainly no exception. To 
be realistic, remarks in this section will be confined 
to features that arc missing on the TMS9918A but arc in- 
cluded on other existing chips. 

It is surprising to note that, with the heavy emphasis 
placed on Sprites, TI only implemented the most rudimen- 
tary form of Sprite collision detection. One bit, burled 
in a UDP register, Informs the programmer that somewhere 
on the screen at least two Sprites have overlapping "on- 
olts". There is no provision for Sprite to Pattern Plane 
coincidence checking. 

Being able to quickly and accurately pinpoint collisions 
is tantamount to the success of any arcade game applica- 
tion. The programmer is now given the added burden of 
maintaining and continually cross checking a ctrnplpta 
let of absolute position coordinates. In contrast, the 
ATARI computer provides 60 bits of collision status 
information! . 



Nonrontol and vertical fine scrolling it another 
stupendous «ff«ct that cannot be effectively cnofttf 
with tht THS991BA. Thum on« cannot easily create a larg« 
tcint in memory and thtn ut« tht tcrtin as a "window" to 
lion outr this tctm. In the THS-9918A such effects must 
■ * criaTtd by brut* fore* noi« ntmory move or sprlte- 
c on can t 1 not 1 on techniques. 

It would have been far better to qo oni level deeper 
with the Color Table. Instead of having oath entry in 

th* table point to a absolute tcritn position, it should 
point to one of several color indirection registers. 
The contents of the color indirection registers would 
then determine the act vol displayed color. This would 

not only provide a fast m*an« for mass color changes, 
net also allow up to ?S6 hue/intensity combinations. 
Dolor indirection would add as muth power over other 
chips in its class as indirect addressing did in the 
»Bfl9. 



DIM SCftECNj FADE OUT... 

All in all, the TH9-99HJA solves many more graphics 
problems than its few Limitations create. After working 
vJmi this chip for several months, I am still amazed at 
the effects that can be created. The next installment 

in this series will take n closer look at the ARCADE-SO 
toard and the FBAfilC software — o compiled BASIC, no 
l«*ss,uith emphaslo on easy creation of graphics programs. 



SDS80C - FLEX 

ADAPTING THE MICROWORKS SDS80C 
TO FLEX09 DOS 



I've been using the Microworfcs SDS80C Software 
Development System for about a year on my TRS80C 
and have been very pleased with it except for one 
oroblem — the very unreliable tape load system of 
the TRS80C. It's very disconcerting to work for 
hours on a program only to lose it because it 
can't be reloaded from tape. (Radio Shack should 
have a long talk with JPC Prods, about their TC-3 
system.) This was my main reason for going to 
FLEX and the FMATE(RS) system. Neat as FLEX is in 
general, their Editor/Assembler is much clumsier 
for me to use than the very friendly SDS80C- 
Besides, I have a lot of programs on tape that I 
wanted into the FLEX FMS; therefore, I decided to 
try to adapt SDS80C to FLEX. 

What follows is a step-by-step procedure that will 
accomplish the adaptation. Be advised that my 
version of the related programs are FLEX V3.01, 
SDS80C Rev 1.3 and, of course, BASIC 1.1. What 
happens with other versions of these programs is . 
something I can't predict. 

Step 1: Save SDS on tape. 

A) Execute SDS80C. 

B) Using A BUG "T"» move SDS from 

ceee-DFFF to 4eee-5FFF. 

O Using ABUG "M", change $4616 to "BD A1C1" 

(changes a LBSR to JSR) 
D) Using ABUG "S", save on tape as 

"4eee sfff 4eeesDS". 



Step 2: Move RS BASIC to FLEX. 

A) Move Basic BASIC to FLEX as described by 
FMAT(RS> SAVERDM.CMD. 

B) APPEND RSBASIC with either the listing 
described in SAVEROM or the one given here 
only through line 68 deleting lines 18, 

19, 28,35, 36. 

Step 3: Append SDS and RSBASIC. 

A) Execute RSBASIC to get Radio Shack BASIC. 

B) Load from tape and execute SDS in low 
memory. CLOADM:EXEC. 

C) Using ABUG "T", move SDS from 4e80-5FFF to 
8089. 

D) Go back to FLEX. ABUG "J CD03". 

Step 4: Modify SDS80C+BASIC. 

A) SAVE SDSXXX.BIN 8000 BFFF A027 

B) Using FLEX Editor/Assembler, write and 
assemble SDSFLEX per the listing. 

C) APPEND SDSXX.BIN SDSFLEX.BIN SDSZZZ.CMD 

D) Execute SDSZZZ. This should bring up the 
familiar "EDITOR" banner. 

E> Return to FLEX. ABUG "J CD03". 
F) Make a clean copy on another disk by 
SAVE SDS80C.CMD 8000 BFFF A027. 

You should now have SDS80C as a FLEX command. 
Loading text from tape is still R-L or R-A (most 
of the time!). Access to FLEX is via ABUG and is 
pretty much described by the listing. The 
commandsGiRiU and ! are lost or reassigned. "K" 
now 'keeps" machine language stuff on tape and "E" 
returns to Editor from ABUG. "F" calls FLEX as a 
subroutine for CAT, SAVE, etc. "G" gets, "A" 
appends, and "S" saves SDS Editor text files; "S" 
finds the address of the text itself — jiret input 
file name. Use FLEX to SAVE and GET binary files. 
J CD03 will return to FLEX and MON (in FLEX) goes 
back to the SDS Editor with the text intact. 

The printer routine has been modified to run at 
2400 Baud and to provide a form feed and header 
after 60 lines. The header includes the program 
NAM and page numbering (after page 1). Start the 
paper about two lines down from the perforation. 

The excellent SIGMON program has been similarly 
adapted to FLEX. The steps are much the same as 
those described here with the same program listed 
through line 68 deleting lines 18, 19, 32, 33, 
46-53. 

STEWART D. LYON W6CUX 
19943 ARMINTA ST. 
WINNETJCA.CA 91306 

Editor's Note: The above program from Stewart Lyon 
was accompanied by a letter. In his letter was a very 
interesting remark. "The software Of the recent 
Conestoga I Rocket launched In Texas was djffvfifcjpwl on 
the very iafl» TRS80C I'm typing this fetter on? 
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For those who keep trying to tell me that the Color 
Computer Is a 'toy', well. 

The Color Computer is an excellent vehicle to get 
started with. It can, and does, exceed the production 
of any other 'home' type computer, especially when 
outfitted with FLEX". Stewart runs the Data-Como F- 
Mate(RS) FLEX" disk system with his Color Computers. I 
know of many who started with the RS Color Computer and 
FLEX"", and later upgraded to fullbore Standard S50 Bus 
6809 computers. 

I have written Stewart and asked him to give us all 
some background on the Conestoga I project. Should be 
very Interesting reading. Will publish it, if and when we 
receive it from Stewart. 

OMW 

SFICX 1.-J3-SJ TSC AssmttR met I 
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SPELLB review 



OPiLLB, A Spelling Checker 

SPELLP. Is a spelling checker from Palm Beach Software in 
Uantana Florida. I received a copy of a preliminary 
version several weeks ago, and have Viad extensive 
correspondence with Pain Beach Software, which resulted 
In somo major improvements In the operation and 
execution Mme. They have coded their dictionary very 
efficiently, with codes for many normal endings for 
words. They claim that their compressed dictionary uses 
on the average, 1.7 bytes per word! 

I tested the system with a 93 sector text file that was 
a chapter In ray book on Pascal. The chapter name 
(filename) Is SORT. TXT. To Invoke SPELLR, you put n disk 
In the system drive, containing SPELL8.CMD, and the 
dictionary flies, and type SPELLB SORT. SPELLB first 
processes the text file, reading It and sorting the 
words Into memory. It also checks the words against a 
"common words" list and eliminates many common ones 
before sorting, thus speeding up the sort. It took 1 
minute and 54 seconds to process the text file. Next, 
the dictionary files are read and proc^s-nid. That took 
I minute and 50 seconds. At that point, all the suspect 
words are output to the terminal. SPELLB found 18 
suspects and reported that the file contained 5905 
words. 

* 

Of the words found, three were text processing 
commands. I have rather mixed feelings about a spelling 
checker eliminating all these, because I once found a 
typographical error in a file, having spelled 'If 
backwards so It came out 'fl' . If the checker had 
eliminated processor coiihn-irids, tha error would not have 
been caught, because 'fl' preceded by a period for TSC's 
text processor, or a comma for Stylograph, Is the 



processor command to turn the fill mode on. I'd rather be 
on t*ie safe side and look at the "fl" to v** if it is a 
processor command or a misspelled "if". I can conceive of 
other errors such as an extra space in a word, that 
could make processor commands out of word fragments- 

Of the remaining 16 words, 3 were program and 
procedure names I had usiiil in describing ^ona programs 
1 n the text. 

Of the remaining 8 words, 5 were proper names. That 
leaves a mere 3 remaining. They wore "yields", 
"originators", and "impleinjn tat Ions". The last Is a 
computer oriented word, and could foe classl'l«d <j-» <» 
special word. Two oth<»r spelling ;hjc«r?rs found "yields" 
and "originators" as well. 

NOTE: I received a reply to this review from Palm Beach, 
end they 'iroutjht jp a very valid point. The words 
Implementations, or" ig inators, ind yields, are all In 
portions of the JlcHonncy that have not been through a 
final edit. No correctly spelled words at all were found 
among the "letters" that had already been through the 
final edit and compacting prates-, . 

At this point, there Is a list of suspect-, in .■»« wry. It 
Includes all the words that were not found In the 'big 
dictionary". :iow the list Is checked against your 
"special" or "personal" word file, and any words found trt 
that file is (»II«i'n j t-i;1. Your personal word list might 
contain computer tents, nodical terns, legal words, etc. 
Next, the list of suspects Is output to the terminal, and 
you havo a choice of dumping the list to your printer oi" 
continuing to process if. You are shown each word In 
the list In turn, and have the following choices as each 
one Is Dres*>nted: 

A ■ Add the word to the special word list. 

U = Delete the word from the suspect list. 

H = Help. This command causes the dictionary to be 
searched looking for similar words- You will 
be prompted 'MORE', and if you keep answering 
•Y', you will eventually get a list of all the 
words starting wlt'» the same letter. 

M • Mark the word In the text file. 

R = Replace the word. (You <«re prompted for the 
correct spelling.) 

V » View the word In context (later). 

Now, you have the 0(>tion of reviewing the list again and 
changing your mind with regard to these actions, before 
any final action Is taken. If you choose to continue and 
update the file, the words will be handled as you have 
Indicated. If you have asked to view any words in 
context, they will be shown to you in a rather nice 
format. They are displayed on a line by themselves, 
between two other lines containing the previous and the 
following text. At that point, you nay choose to leave 
the word alone or change it. 

The whole processing of the list is done very nicely. 
Some words, such as proper names are obviously not 
misspelled, and you can simply delete them from the 
suspect list. You have a choice of processing the 
remaining words hy looking at them In context or marking 
them for a pass with an editor. 

The "big dictionary" consists of 26 dictionary files 
named DICA.BIN through 0IC2.BIN. If you have eight Inch 
disk drives, or some of the newer double sided double 
density 5 Inch drives, you can have the dictionary files 
all on one disk. Otherwise, they may be placed on two or 
more. SPELLB will prompt for more dictionary files and 
allow you to change disks If necessary. Palm Beach 
recommends putting all the dictionary files on one disk 
along with FLEX and your most used utilities If you have 
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disk capacity for 1000 sectors or more, otherwise 
splitting the dictionary files on two or more disks. 

I should say tha I" Hie Mraes reported here were with a I 
WH2 system, using 8" drives, and both Mm text file and 
the dictionary were In double densHy recorded files, 
which speeds up the read time considerably. Operation 
would be considerably speeded up on a 2 MHZ system, 
since orocessing time for each dictionary file Is 
considerable with a large text file like the one I used to 
test this. I must also report that further connunlcatlon 
from Palm Beach Indicates that they have alruady made 
some considerable further Improvements In the text file 
handling and dictionary scan times. I have been promised 
updates, and I will report on any further performance 
i«iDrovein«nts. 

I don't want to got Into comparisons here, and I have to 
be careful in doing so, because I have one soelllng 
checker that I havo customized by adding many words from 
my text files (which are considerable). However, I will 
say that this checker has the largest dictionary of the 
four checkers that I have to test, and that It found 
fewer "real words" than any of the others. It is slower 
than some with shorter dieHoiiaries, but It Is worth a 
couple of extra minutes to me to save having to look up 
several words In the (hardcopy) dictionary to see If they 
are spelled correctly. This Is particularly true because 
once started, the process procawd^ H«rough the point 
where It displays the suspect word list, without further 
operator Input. That means I can take a coffee break, go 
stretch, check the mailbox, etc. Also, I probably spent 
several hours writing a text file as large ai> the one 
used In these tests. I have found that no amount of 
proof reading fill find all the errors in a text. The eye 
sees what It expects. 

Overall, I would have to give this one an excellent 
rating. 



Reviewed by: 



Ron Anderson - - - 



VIRTUAL MEMORY* 

MORE THAN FOUR DRIVES IN FLEX? 
PLUS VRTUAL DISK DRIVERS! 

Matt Scudlere (615) 482-1355 home evenings 
Union Carbide (615) 576-7684 9-5 EDT work 
P.O. Box P H/S 280 
Oak Ridge, Tenn 37830 

Introduction: 

Once upon a time In the beginning when TSC wrote 
FLEX they fl gured that four drives would be plenty 
and so they designed FLEX "from the ground up to 
handle only four drives." This put a severe 
restriction on those of us who want to support 
five Inch, eight Inch, Winchester, and virtual disk 
drives all at once. This article presents one way 
around that problem which requires no modification 
to FLEX at ail. In addition the complete source for 
a virtual disk driver and formatter Is included to 
Illustrate the use of these routines. These are 
written In 6809 and could be adaptable to 6800 
code with some effort. 

Background: 

When I first decided to attempt the additions to 
my system I DISASSEf-BLED FLEX, expanded the drive 
tables In the FMS, and modified the Initialization 
for this table. It all seemed like it should work 
except that It didn't. After many frustrating 
hours on this I finally decided there must be a 
better way. After all I didn't want to repeat this 
process for all six versions of FLEX for which I was 
responsible. In addition almost every command 
supplied checked to see that the requested drl\e 
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was less than three and exited If not. That would 
mean that every command would have to be 
DISASSEMBLED and modified. There had to be a 
better way. 

Then one night the light shone upon me and I was 
Illumined as to the better way! I didn't really need 
more than four drives at anyone time. All I needed 
was a drive splitter and. mapper to make the 
assignments. This would allow me to map the 
various drives Into the FLEX drives. Just one 
problem, however: the drivers got the drive 
assignments from FCB 3,X which would be the FLEX 
assignments and not my asslgniients . This means 
that the drive splitter would have to update the 
drive In 3,X before the call to the driver and 
restore it upon return. This first approach did 
not work on ny GIMIX FLEX because GIMIX drivers call 
all their drive routines with a JSR call to the same 
location which then uses the return address to 
locate the proper routine after an Initial setup. 
In addition, they call other drive routines through 
the FLEX JMP table from within some of their drive 
routines. This caused a Jumbled mess of the 
proper disk assignment. 

Eventually I settled upon a system which I believe 
will solve all of these problems and allow any number 
of drivers with any number of drives In each to be 
accessed in FLEX. The only restriction Is that a 
total of four drives may be accessed at anyone 
time. This Is accomplished by equating the four 
FLEX drives with any of the attached drives with 
the SET command. 

The virtual disk drivers were written to take 
advantage of the extra metnory that my 0S9 level II 
uses. It can be mapped to drive so that disk 
searches begin here and any programs frequently 
accessed will be loaded without any seek delays In 
the hardware. You must have the extended 
addressing enabled on the processor board and all 
memory boards in the system. This may mean 
modifying any old memory boards that do not support 
the extended addressing. You may need only one 
additional address line decoded for this purpose. 
Virtual disks make excellent EXTENSIONS to memory 
In virtual arrays without the time CONSUMING delays 
of conventional drives. 

The drive sptltter: 

The drive splitter as I call It Is primarily based 
on three routines -- DRIVE, DISKI0, 4 DRVRTN. Of 
the nine (ten listed but FLEX does not use the 
tenth which Is seek track) routines In the disk 
drivers, four directly reference the drive number 
In FCB 3,X. These are the restore head, select 
drive, check drive ready, and quick check drive 
ready. The routine DRIVE handles these cases. 
The FLEX drive number is pulled from th FCB and 
stored In the variable G0RIVE for global drive and a 
nest counter (NESTCT) Is incremented to keep 
track of nested calls so the FLEX drive can be 
restored only at the proper time In DRVRTN. In 
addition the stack Is set up to return the drtver 
call to the routine DRVRTN (drive return) which 
checks NESTCT and restores the FCB drive number 
only on exit to FLEX. The routine DRIVE falls 
through to the routine DISKI0. 

DISKI0 Is the primary splitter for the drivers. 
It handles the first three disk routines (read 
sector, write sector, and verify sector) directly 
as well as completing the DRIVE routine as 
discussed In the last paragraph. This routine is 
responsible for searching the dr I ve equate table 
DI0VEC for the current drive assignments and then 
selecting the proper drive routine required. 
This It does In part by using a JSR In the FLEX 
vector table Instead of a JMP. This JSR puts the 
"return" address on the stack as a marker of the 
entry point which Is later deleted In DISKI0 after It 
is used. 
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The table OIOVEC contains two ENTRIES for each of 
the FLEX four drives. The first byte Is a number 
which CORRESPONDS to the entry order In the table 
TYPTBL. For the program listed, type zero 
CORRESPONDS to the the GIMIX drive table which uses 
the drivers already present In FLEX through an 
Intermediate JSR table. Type one es esslgned at 
startup as FLEX 02, corresponds to the virtual 
drivers. Type two If defined would occupy the next 
definition block In TYPTBL. 

The two remaining routines (Initialize and warm 
start) should be handled separately In that these 
routines should call all the drivers Initialize 
routines and warm start routines respectively. 
NOTE: The FLEX entries in the vector table at 
JOEOO should NOT be JSR's but JW>s for these two 
vectors since they are treeted separately and 
should do a normal return to FLEX. 

The table TYPTBL contains all of the definitions 
for the various drivers present In the system. 
Each definition consists of four bytes. The first 
two bytes are a pointer to the respective Jump 
vector teble. The next byte tells the system the 
largest local drive number allowed. This local drive 
number Is the number associated with the disk 
driver Itself. Thet is each set of disk drivers 
starts counting at zero and continues up to its 
highest drive. The last byte is en upper case ASCII 
letter which identifies this particular driver, in 
the example refers to the current FLEX drivers 
and V refers to the virtual driver. When expanding 
this table one only needs to enter as many entries 
as he desires and the program should handle the 
number of entries automatically. 

The vector Jump table and disk driver routines 
for each driver should adhere to the same 
requirements that FLEX describes in It's 
Adaptation Guide. It may be more convenient, 
however, to get the local drive number from LORIVE 
Insteed of FCB 3,X If you are writing your own 
drivers. One word may be said here for using the 
drivers already present in your version of FLEX. 
The disk vector table at SDEOO must be overwritten 
to point to the drive splitter routines. Therefore 
all that Is NECESSARY Is to recreate this original 
vector table somewhere else In memory and point to 
it in the TYPTBL table. 

One word of caution here! If you are using TSC 
or SWTPC FLEX, then this table simply needs to be 
copied. If you are using GIMIX FLEX then this 
becomes a bit more complicated. They use a JSR 
Instead of a JMP in their table and they vector a)l 
entries to a common routine which does some 
Initialization before continuing to the proper 
routine. The return address on the stack put 
there from the JSR Is used to select the proper 
routine. In this case e different "JSR" table Is 
used, which Is listed in the source. This table 
Jumps to a different routine that patches the the 
return address on the stack To make it look like It 
came from the FLEX table at SDEOO and then Jumps 
to the routine that was celled for in the original 
table. This address is listed for both the G-26 5" 
double density FLEX and the GIMIX OMA FLEX. If 
yours Is another version of GIMIX FLEX, then check 
for the proper address. 

Driver assignments: 

The driver equates ere done with the SET 
command. A word of caution here -- this SET 
commend should be memory resident since it might 
be possible to map out ell of the disks which hed 
this command on them end one would not be able to 
recover easily from this situation. This also 
eliminates a need to copy this command on most 
every media. This SET command also assigns H» 
system and work drives- If the letter S or W 
precedes the disk assignments then the system 
end/or work drives will be assigned to all. If the 
letter S or W follows a drive equate then only that 
drive will be assigned. This replaces the FLEX ASN 



utility. The drive assignments have a number of 
formats that can be used since the NEXT routine 
which gets the next character in the command line 
filters all undefined characters below a'1. This 
means that the command SET S 0»D3,3-D1W,2»V0 
which Is equivalent to SET SOD33D1W2VO will assign 
SYSTEM to all, FLEX drive *0 to 03 [drivers with 10 
"D" local drive #3), FLEX drive #3 to D1 and make 
this the work drive, and FLEX drive #2 to the 
virtual driver, while leaving FLEX drive 0\ alone. 
The routine CHECK will look for duplicates which 
could screw up the way FLEX handles the SIRs, and 
flegs the duplicates by setting the high order bit 
In the OIOVEC table local drive number. This will 
allow the current assignment to print but will not 
allow access to these drives until they are 
remedied by a new set command. This assignment 
error will show up every time SET prints the 
results. The suppress print option will be 
overridden at the first encounter of an error and 
processing of the aommand line will cease. 

FLEX maintains an Internal drive data table which 
consists of four ENTRIES (one for each drive) of six 
bytes each (two for track and sector of first free 
sector, two for last free sector, and two for the 
number of free sectors) for a total of 24 bytes- 
This table Is located at SD410 In 6809 FLEX CJ7815 
In MlnlFLEX, 4 S7815 in 6800 FLEX). When the first 
of these bytes is zero FLEX will assume that drive 
data is missing, and will read the SIR for that 
drive. Therefore, If you are going to reassign 
drives within a running program which Is WRITING to 
any of the disks, you will have to zero out this 
first byte in this table to force a read of the SR 
for that disk. This zeroing should only be done on 
e disk which has all files closed before reassigning 
the drive. If, on the other hand, you only assign 
these drives from the FLEX pronpt, then there Is 
nothing to worry about since the warm start of 
FLEX automatically closes all open files. 

THE VIRTUAL DISK DRIVER 

Anyone who has extended memory addressing 
enabled on his/her system and supports more than 
the 56K can use the virtuel disk driver and assign 
all of the memory beyond that which FLEX uses to 
the virtual disk. The primary advantage here Is 
speed. If your programs use eny virtual arrays or 
you are constantly calling In a few programs or you 
Just have one disk then this virtual disk maybe 
just the cat's meow for you. 

This driver turned out to be extremely simple to 
write once the operation of the OAT wes 
understood. One simply maps in the sector of 
interest to page zero and copies the sector to 
the FCB. If It turns out that the FCB might 
interfere with this memory assignment then pege 
two Is used Insteed. The second page Is used 
Instead of page one beceuse the FCB could 
conceivably lie on the boundary of page zero and 
one. 

in addition the only driver routines of any 
significance are the read and write routines. All 
others are meaningless since there Is only one 
drive and Its always reedy. There Is one minor 
point to mention here, and thet Is that the virtual 
warm start routine patches a minor flaw in TSC's 
FLEX by setting the direct page to zero. The 
stylograph editor that i use changes the OP and 
TSC's PASCAL uses the DP but does not Initialize 
It. This patch will prevent the system from bombing 
i n these cases. All of you who use GIMIX FLEX cen 
ignore this point since they have already done the 
same thing In their drivers. 

VIRTUAL DISK DRIVE FORMATTER 
The virtual disk, as in all disks, needs to be 
formatted before use In order for FLEX to handle It 
properly. If you have a battery backup memory, then 
besides the Initial time, this only needs to be done 
when it becomes too fraqmented. If vou do not have 
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a backup memory then the formatting wilt have to be 
done every time you turn the power back on. The 
formatter for this driver Is supplied for this 
purpose. Both the formatter and the drivers 
assume that your memory Is all good and does not 
check for bad blocks arid does not verify writes. 

The variable MAXTRK in FORMATV should match the 
variable of the same name In the drlwrs. The table 
VOAT in the drivers should map the available memory 
on your system. The example assumes two 52K pages 
on one and two. Any arrangement Is possible and 
the size Is handled automatically by the assembler. 
The only requirement Is that this table match yogr 
usable memory. (Obviously, the top 8k on any page 
Is unusable on the SWTPC and GIMIX systems since 
this Is reserved tor 10.) 

Where do you put It? 

In ray SWTPC systems this whole package, along 
with my video drivers, fits very nicely in a 2K RAM 
on the CPU card at 1FO00. This leaves all ray user 
memory below SC00O available. On myGlmlx systems, 
the drivers and drive splitters fit very nicely In 
the AUT0BO0T Prom and everything else fits Into 
Into the remaining space on the IK CPU RAM at 
JE450-SE6FF. If all else falls, you can always "Wvb 
MEMEND down and stick It there. 

Where do I sign? 

You can get a copy from me at the above address 
by sending me a Flex formatted disk (5" or 8") with 
a postage-paid return mailer. I w III pay return 
postage If you send some software (In source form 
with some Instruct Ions) that you think may be of 
use to me on the same disk. 

(II FLEX DISK DRIVE EXPANDER till 
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THE COMPLETE BUSINESS SYSTEM 

+Multiuser + Highly Expandable+Cost Effective 



S+ THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty- two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft- 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, oneof 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 
The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytesof 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniF LEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-1 1 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the t/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 Mbyte floppy disks to an 
80 M byte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniF LEX®operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup— 20M-Byte in less than 15 minutes on 
a standard V* inch cartridge. 

Mini-Wini— 5 and 10 M-Byte Winchesters— 5% inch 
package. Winchester performance, for smaller 
systems in a small package. UniF LEX® com- 
patible design. 

Large Capacity-190 and 340 M Byte Winchesters, 
plus SMD cartridge drives. 

Unit'LEX is a registered trademark of Technical Systems 
Consultants, Inc. 

UNIX is a registered trademark of Bell Labs. 

V1ABUS is a registered trademark of Southwest Technical 
Pioducts Corporation. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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SIA tATRAAiI 

msec 

LID II 

at 

us 

I CW1 H.OCJ f*» I-fTR ID 1-PTR 

I DCSTWW 1,1,1 

CIMI1 

lm tin 

PSKS I ttMTER m SIAO 
LOOP 
LM .1" 

STD ,t» 
DEC ,5 
IK LOOP 
PKSI.PC 

I SET THE MI ID IMP REWIRED SEC1M I M 1 PAK I IF 
I I*IS DOES WI INTERFERE Nl Ik FCD ELSE NAP 10 



I PAGE 2 AND POINT 1 10 1* MPTtO SECTOR. 
SETMI 

DEC! SECTOR *» 115 iFIW 111) 
CNPI 115 SEC/1RI 
Ml SECIES 
CM>* IMlTn 
AMI SEE1EA 
LDi IVII1 AH EH 
19* A,» 
WI MINI SEE IF INTERFERE * MTA ICN 

no SD1 

I USE PS I SINCE FCI MTA IS WI IN THIS MEA 
SIA MTIAft SEI MI PS I 

mi si: 

I USE P6 2 SINCE FCI MTA IS IN PC I 
SDT 

SIA M IRMIt 2 

ADM 1121 SEI I :»0 SECTION USE! 
SD2 

'FA I.A COPt SECTOR il-TSi ID A 

CLR6 

IfR D.\ SET 1 TO NEB ADD Of SEC1M 

MS 

I EMM IN SCEI IINVALIO TRI OR SECTOR. 
SEE1ER 

LEAS 2.S CLEAN If RTS 

PUS CC RESTORE tM 

LOO ill! SEEl EIRO 

SEC FLMi EIRM 

RI5 



i this cok is lnneccessmi ok gikii flei sisiens 
an 

tTI l,M REAR M ID PATCH FIE I 
«RI« 
ICSTOV 
QMVEV 
CIiM.'V 

mtav 

DINIIV 



din I CAIR1 « NO ERRORS 
*T5 



I END VIII DISK MIWI 
iiilliiliiiiiiiliiilii 
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BASIC TO PASCAL 

By: Ronald W. Anderson 

A BOOK REVEW 

"If you understand the fundamentals of BASIC language 
programming. . . If you're looking for a way to get faster 
results and more versatility In your programming 
practice, then It's time you discovered Pascal!" 

Sound famlllar7 It should, the style at least, it Is 
from the backcover of a new TAB book, titled Fra» BASIC 
to Pascal, by 'our' Ron Anderson who Is well known for his 
FLEX User Notes, a 68 Micro Journal regular. 

In the very early days of 6800 kit builders, way back 
In the mid 70's, when there were no 'Apples', 'Atarles', 
'TRS 80s', 'IBM Personal Computers', 'etc' there was 
Standard S50 Bus Computers, mostly kits, and a new and 
powerful disk operating system 'FLEX^. FLEX was not the 
first 6BXX disk system. Motorola had one, but much like 
Its' 'blind' editor and assembler It left much to be 
desired. 

68' Micro Journal 



Then with the first disk system for the Standard S50 
Bus from SWTPc came DOS by Bob Ulterwyk. Fast as 
'greased lightning but (we later learned) eiripioyed little 
error checking. Funny thing, we never seemed to 
notice- DOS, in its' day, like Bobs' BASIC was truly 
'state of the art'. But as we and 6800 systems matured 
the llttl« things, before ignored, began to show their 
need. Then came FLEX, actually alniFLEX and a fellow by 
t'le name of Ron Anderson. 

Ron had been around djring the earlier times, but 
with the advent of FLEX, and the way now clear to really 
do 'computer things' like <and In some respects better) 
than the 'biggies', Rons' talents appeared In one of. If 
not the first- 6800 publication, FLEX User Notes, a small 
but very useful and popular newsletter, which he founded 
and published. 

When 68 Micro Journal was founded the FLEX User 
Notes «ds t-he only source of accurate and current 68XX 
Information going. By this time Ron was 'up to his ears' 
In making a living In the explosive microcomputer 
marketplace. Soon after 68 Micro Journal began 
publishing, an agruonent was made between Ron and myself 
to absorb Rons' effort Into 68 Micro Journal- Over the 
years literally thousinrls i>f 68XX users have told me that 
without Rons way of making 'hard things sinple' they would 
never have been able to learn to program and operate 
their Standard S*>0 Bus computer. For that we all owe 
Ron a well deserved THANKS - ROM 

As you can well Imagine then, a book on programming by 
■Ron Anderson', especially for users of languages that 
run on 'our' computers. Is a MUST for the Standard S50 
Bus computer usor. 

BASIC to Pascal is written in typical Anderson fashion. 
Simple to understand, yet tcoiplete for any programmers 
needs, beginner or pro. Over 500 pages of material that 
makes the transition fro.n 3ASiC to Pascal a snap . An 
easy way to gain programming speed, memory space, and 
versatility. 

Rod has a unique way of explaining things, his effort 
in this book reflects the Anderson touch. The beginner 
Is led 'by the hand* from simple but useful BASIC and 
Pascal functions and program examples to larger and 
more useful functions and programming examples. I use 
the word 'useful' here In a very positive way. In many 
books of this type one is either 'heaped upon' with a 
barrage of useless jnd trivial material or 'burdened to 
death' with complexity to no end. Some appear to have 
been written as ego trips for the author or another way 
of selling pulp paper. Well, NOT hereSt 

Ron Anderson has managed to compress Into these 300 
or so pages enough Information to allow anyone the least 
bit acquainted with BASIC (especially the TSC Extended 
BASIC) to progress to the point that he or she can soon 
be writing and us Ing Pascal programs. All without the 
usually painful process of 'reiearnlng'. This Is a book of 
transition as well as teaching, it makes the task seen 
more like play. It can be no better put than to say, "It 
Is typical Ron Anderson". 




The subjects are numerous, covering most all areas of 
programming algorithms for records, slrlngs, pointers 
and variables. There is also a summary of Pascal syntax, 
a glossary of terms, comparisons of Pascal compiler code 
to assembler code, and a look at extensions to several 
popular Pascal versions available to the Standard S50 Bus 
user, to mention a few. The reader soon gets the 
compelling urge to turn on the computer and start 
doing. 



This is one of the better books on programming 1 have 
ever read. It Is a MUST for anyone. Standard S50 Bus or 
any other, considering Pascal as a programming tool. 
Even if it had been written by someone I had never heard 
of before, It would stlii be the same, one of the best 
learning tools on my shelfl And if i were selling a version 
of Pascal this book would be a part of the documentation 
furnished. 



From: 



0MW 



TAB Books Inc 
Blue Ridge Summit, PA 17214 



HELP ME ! 



toed some HELP 

Some time back I was approadM.1 by another publishing 
company with a request to consider writing a book on 
the history of the Standard S50 Bus. Written in a vein 
of anecdotes of early users and happenings. Matters of 
little Importance to anyone other than those of us who 
use Standard S50 Bus computers. A combi na tlon of 
tales, long and short of what it was like, way back when. 

Well, i have been around for most all of that time and 
can remember much, but some of you have memories and 
experiences that would be of Interest to all of us, going 
back to the very first days. 

I don't have the time or patience to do a whole book. 
But i think that most readers would enjoy a column, now 
and then, recalling some of the happenings we 
experienced. In those early days. p or me to do It right 
I need some Input from you 'oldtlmers' on the Standard 
S50 Bus. I would hope that those who pioneered the 
early hardware and software days would furnish some 
Insights. Also some of you who also put together some of 
the early kits could sure help. Together our combined 
recollections would certainly make interesting reading. 

So, If you would please, let me know If you have 
anything that you believe would make Interesting 
material. I will attempt to combine what I remember with 
your Input and put It to paper, for our readers. Ail who 
contribute will be acknowledged. 

I will try to start the columns within the next few 
months, so let me hear soon. If It will take you awhile to 
get it together, at least let me know If you are going to 
contribute. This way I can sorta schedule my timing of 
it. 

Any subject matter appreciated, as long as it 
pertains to the Standard S50 Bus, 68XX or Individuals 
associated with these subjects. 

If you ore a manufacturer or early day vendor i know 
that you have a lot of Interesting recollections, how 
about sharing them with all of us. Wouldn't even mind 
your mentioning the product (free plug), what Is 
Important is letting others know about all the fun we had 
I n those days. 

Thanks fellows (and gals) hoping we can get something 
going. 

Don 
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DYNAMITE* 
(product review) 

We recently received two new versions of the original 
DYNAMITE disassembler. The new versions, called DYNAMITE* 
are for the Flex and Unlflex operating systems. Some of 
the more Important new features in DYNAMITE* are as 
follows: 

1. Improved label file format with easier usage. 

2. Expanded boundary declarations. 

3. Internal optimisations which reduce disk accesses. 

4. A powerful cross reference generator has been 
supplied. 

5. Unlflex utility to convert Flex binary file to Unlflex 
format. 

After disassembling over SO programs with these new 
versions, we feel that DYNAMITE* surpasses many other 
disassemblers we have used in the past. It's extremely 
Important that a disassembler produce source code that, 
when reassembled, will precisely match the original binary 
file- DYNAMITE* has disassembled programs end utilities 
ranging from 50 to over 20,000 bytes in length and has 
always produced correct code- 
Newcomers to computing are the first to ask "Why do I 
need a disassembler?'. Well, If you've ever had a program 
product that didn't do exactly what you wanted or you've 
wanted to write some assembly language 
programs/utilities yourself, then you desperately need a 
disassembler. A disassembler allows you to make minor (or 
major) changes to ANY progreif. Perhaps some examples 
will Illustrate Just how useful a disassembler can be to 
your operation • 

How about that program that doesn't output correctly 
for your system? Perhaps you are using a printer at 8 
lines per Inch, but the program only outputs 58 lines 
per page. DYNAMITE* helps fix that in a matter of 
minutes • 

Perhaps you would like to modify some utilities so 
that printed output to that new -typewriter would 
automatically stop at the end of each page, allow you 
to Insert a new sheet, then await your p'-j'npt to 
continue outputtlng data. DYNAMITE* can simplify 
Implementatlng this feature. 

Some characters, notably the J7F, are considered 
control characters. If a program sends out one of 
these, our printer considers it a command to delete 
it's buffer) DYNAMITE* was used to eliminate this 
problem. 

Want to add support for that new printer, typewriter 
or plotter to BASIC? Want graphic plot commands for 
that video display board In BASIC? A disassembler 
makes these tasks relatively easy and in fact has 
been used to support IBM selectrlc typewriters (using 
correspondence code), Boudot teletypes, hl-speed 
paper tape readers/punches, video boards, etc. In 
one particular version of BASIC, a 'morse' command was 
Implemented. It works Just like the print command, 
except that it sends out the data In morse code on a 
speaker as well as providing a signal for the 
transmitter's keying relay! 

One of the best ways to learn to write in any language Is 
by studying the work of others. Many of you have perused 
or perhaps studied the Flex and Unlflex programmer's 
manuals but some of you are still wondering Just how to 
make use of all that Information! These are reference 
manuals, and although they provide excellent examples, 
sometimes they Just aren't enough to get you started. 
Due to time constraints, we found this to be true with 



the Unlflex system. Several rollings of the complete 
manual still left us wondering ahout numerous points. 
After disassembling over 20 utilities such as 'copy, 
check, dlr, free, mount, list, and path' we no* fe^t wiry 
fa.nlllar with Unlflex. It's no longer so .nysterious or 
difficult to understand! And having disassembled theso 
utilities has given us a firm foundation in writing 
Unlflex utilities for ourselves and our customers. We 
can only say that without a dlsassenfcler, we would have 
procrastinated for many more months before 'getting 
Into' Unlflex. Nsw we almost feel like seasoned veteransl 

Using a disassembler Is really quite simple. One merely 
tells the disassembler to disassemble any given binary 
file. It can be as simple as that. However, the assembly 
language cod* produced by the disassembler, although 
accurately representing the original binary code, may 
not be as meaningful as desired. For a simple program 
patch, It will probably be adequatn. But if you Intend to 
moke extensive modif Ic.itions or desire to keep the 
source text for later reference, then you will want to 
take additional steps to make the text more meaningful. 
Let's say you would like to disassemble the 'list' command. 
First, call up 0YNAMITE+ and have It dlsasseitfcle the 
utility and produce a listing which shows all ascll 
characters* This original listing will appear to have many 
weird commands, label equates, etc. This Is because 
DYNAMITE* didn't know where any of the ascll strings 
(error messages, etc) were In the program anj 
disassembled them thinking they were binary 
Instructions. After examining this listing, you will easily 
be able to Identity these ascll strings. In addition, you 
will usually also notice some areas used for line or page 
counters, etc. One* dgaln you call up DYNAMITE*. But this 
time you tell DYNAMITE* that you want to Inform It of 
these areas you have discovered. After doing same, 
DYNAMITE* once again produces a listing. However, this 
listing is usually quite readable. Now all that remains Is 
to examine this listing and replace some of the labels 
generated by DYNAMITE* with labels of your own choosing 
which you feel are more meaningful. Flnallyyou call up 
DYNAMITE* and have It disassemble the file one last time, 
using the code areas you discovered and using your 
labels Instead of Its own. When we are disassembling a 
program for complete documentation purposes, we usually 
follow the following course Of action with DYNAMITE* 

1. Produce listing showing all ascll and suppress disk 
output. 

2. Produce listing using asci l/bl nary boundaries 
discovered. 

3. Produce disk file of text using boundaries and 
labels discovered. 

The above procedure produces a meaningful text file of 
assembly language source code which can be further 
enhanced using your favorite editor to add comments, 
make any necessary changes, etc. Using these techniques 
we have completely disassembled, commented, and 
otherwise documented the majority of the Flex system 
and its utilities and are doing seme for Unlflex. Without 
a disassembler such as DYNAMITE*, this would be an 
Impossible task. With DYNAMITE* however. It's almost fun 
to see in how short a time It (and you) can 'blast' apart 
that utility) 

The DYNAMITE* programs for Flex and Unlflex have so many 
features that It's hard to adequately cover them in 
detail. Some of their features are as follows: 

1. Disassemble 6800 or 6809 code. 

2. Provides standard labels and equates for Flex and 
Unlflex. 

3. Provides standard labels for Mlkbug, Swtbug, S- 
Bug, & Dlskbug. 

4. Handles system 'sys' calls within Unlflex code. 

5. Handles 'text' and 'bss' sections of Unlflex code. 

6. Produces a complete cross reference of all labels 
and/or opcodes. 

7. Provides a utility to convert Flex binary files to 
Unlflex format. 
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DYNAMITE* allows yci to provide It with data boundaries 
so Hiar It doesn't try to disassemble ascll strings, 
constants, variables, and data areas- This may be done 
Interactively at the terminal, or you can build 9 text file 
(using your editor) of lines of text which outline to 
DYNAMITE* thase various boundaries. For example: 

A I000-103F means there are ascll strings in the 

addresses shown. 

S 1050-1073 means these are binary areas In the 

addresses shown. 

L 1100-1107 means there are label FDB's In the 

address-. ■Mt>'tn. 

W 1200-1203 means there are word FDB's in the 

addresses shcm. 

Another powerful boundary line format specification 



<rpc> < type> < range > I ';■< type >< range? ... 1 

where 

<rpc> Is a line repeat count 

<type> Is tha d* N -jrea type (A/B/C/L/W) 

<range> Is the range of addresses to be used 

The abovo format appears complex, but In acfu.il use Is 
quite simple, however, we will not discuss It in detail 
here, suffice to say that Is extremely powerful and Its 
greatest use Is In specifying command tables, jump 
tables, and for building DYNAMITE* command files that are 
easily modified for subsequent releases of 
products/utilities which often vary only slightly and only 
require a minimum of work to once again disassemble. 

Stnce DYNAMITE* provlileis -.t-andard labels and equates for 
common monitor and system calls, this means that when a 
JSR SC003 Is encountered In the binary file, DYNAMITE* 
will automatically substitute JMP ((ARMS Instead. 
Therefore, many calls will Se converted for you to 
meaningful labels like INCH, 01JTCH, P0ATA, GETCHU, PUTCHR, 
PSTRNG, PCRLF, FMS, and FM3CLS . When processing Unlflex 
binary files, system calls like 'sys read, bufadr,buf ten' or 
'sys wr I te,messa;),iH'5glen l *re also handled with no 
Intervention by you. This saves valuable time <jnd 
minimizes hours wasted In constantly using the reference 
manual. These standard labels can also be modified or 
enhanced by you, ar>d can even be disabled if desired. 

One very nice feature of DYNAMITE* Is the ability to 
specify on the command line any and all options you may 
wish to Invoke. This allowed us to build 'exec' type files 
containing standard lines of commands which directed 
DYNAMITE* to disassemble many programs per run while wa 
attend ru other matters. The command line options 
allowed are 

1. Print ascli equivalent of code on source line. 

2. Interactively prompt user for data area 
boundaries. 

3. Suppress creating a text file on the disk. 

4. Expand dlsasse.miler output by adding a blank lino 
before 

any line containing a label. 

5. generate extra lines of code bytes (prints all 
object code). 

6. Suppress listing. 

7. Allow Motorola format for ^ero offset indexed 
mode. This option 

recognises the difference between LDA 0,X and LDA 
and accounts for d bug In the TSC assembler. 

8. Generate line numbers on the iefthand side of the 
output. 

9. Enable pagination. Allows Inputting of your title. 

10. Disable printing of time 4nd date on header 
(Uniflex version). 

11. Disassemble 6800 code, not 6B09 code which Is the 
default. 

12. Specify the command file name which holds the data 
boundaries - 

13. Specify the system file name (Unlflex version). 

14. Specify the output file name (Unlflex version). 



15. Specify the label file for handling system calls, 
etc. 

16. Specify nuiiiier of lines to be printed per page. 

Since a picture Is worth a thousand words, what follows 
is the actual output from a DYNAMITE* Unlflex 
disassembly. The only addition to the listing Is our 
comments which appear on lines 17 tfiru 37. 



1 

2 
3 








1 disa 


sseahly 


by dynatite* of f| 












info 


Filter to block ' 


L's 


4 










info 


lit, after asseablyl 


5 










info 


fro* during screen. 


4 










info 


by Scott Schaefer 


le 


7 
9 

9 










info 


June 21,1991 










> syst 


» na>e 


equates 




1< 
















11 






#M5 


ler« 


equ 


5 




12 






#80C 


rut 


equ 


12 




13 






#MD 


DTltt 


equ 


13 




W 
















15 








1 eiternal label equate! 




14 
















17 






t#4» 


s»040 


equ 


10048 


i/o buffer 


ie 
















w 


8 #00 


K 


0880 


iMM 


)dd 


H0000 


select >td i/o 


2< 


mi 


113F 


♦C 




sys 


read,sH4#,«H01 


rrad 1 char of i/p 


21 


##8« 


1#25 ##21 




Ihcs 


s#02f 


if err goto error* 


22 


HIE 


1183 »8B» 




c«p4 


• I0M0 


if not eof 


23 


#012 


24 


#3 




btie 


sMI7 


.goto ck for "L 


24 


#914 


I13F #5 




S»1 


ten 


..else terainate 


25 


##|7 


B4 


8 #40 


50017 


Ida 


>S0040 


get i/p char 


24 


•BIA 


Gl 


#4 




capj 


00#[ 


if chr not *L (FF) 


27 


#1IC 


24 


#5 




bne 


S0023 


.go arite output 


28 


«8 IE 


64 


87 




Ida 


07 


Id substitute cbar 


21 


mi 


B7 


#840 




sta 


50840 


store in i/p bufr 


3< 


tin 


DC 


#0(1 


S0023 


Idd 


010001 


select std o/p 


51 


##24 


1I3F 


0D 




5VS 


•wile, S0040, 10001 


■rite 1 chr of o/p 


32 


##211 


14 


01 




bcc 


sfMI 


if no err go read 


33 


#>2F 


34 


04 


s#02f 


pshs 


Jib 


push error code 


34 


8831 


DC 


0001 




Idd 


0*0001 


select err o/p 


35 


##34 


1I3F 


00 




sys 


■rite, 5004 1,10004 


write Error aig 


34 


083B 


35 


04 




puis 


a,b 


pull error code 


37 


#83D 


l!3F #5 




s>» 


tert 


teramate job 


38 
















JV 


##41 








org 


10041 




40 
















ti 


8841 


•5 72 72 4F 


S004I 


fcr 


'Error" 


Error oessage 


42 
















43 






8»#8 




end 


s*»0( 





it's easy to Imagine having DYNAMITE* make one final pass 
on the file using your labels such as readlp equ 10000, 
chekOc equ 10017, wrltop equ 10023, errorx equ $002f, 
and errmsg equ 50041. Try manually substituting these 
labels Into the above listing and see Just how convenient 
a disassembler can be. It can save many man hours which 
means money In your pocket and satisfied customers! We 
give the highest rating possible to these two fine 
products. They performed flawlessly and appear to be 'bug 
free' In all respects- 

The DYNAMITG+ disassemblers are available for the Flex 
and Unlflex systems. They are sold by Computer Systems 
Center, 13461 Olive I3lvd., Chesterfield, M0. 63017, 
telephone (314) 576-5020. See their ad In any Issue of 6B 
Micro Journal. 



Will I am E. Fisher 
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PERCOM DROPS OFF STrVOARD S50 BUS 

t received a call Iron PERCOM this week Informing us 
that PERCOM has dropped their Standard S50 Bus line of 
computer equipment. 

PERCOM was one of the early 6800 manufacturers, and 
the late Harold MaucK, PERCOM founder *as very active In 
both software and hardware design- 

As there are still users of the PERCOM systems, 
PERCOM felt that someone might be Interested In 
continuing the PERCOM line- If so interested parties 
should contact: 

Mr. John Adell Jr. 
PERCOM data Company, Inc. 
11220 Pagemill Road 
Dallas, Texas 75243 
A/C (214) 340-7081 ext. 58 

Also they have a supply of bare boards for practically 
all PERCOM products. \1 you are Interested In these. In 
any quanity, please contact John Adell, at the address 
above. 

DMW 



David J. Cnvti 

JilA Town* 8ulldlng/D3 

U. oE Pa. 

Phi ladelphla. pa. , 19114 

There irt two improvements which can be made In the MRCADK 
circuit of the Winchester interface 1 deacrlbed In the Octobtr 
Issue of 68 Micro, 0n« or the other (or both) my be essential 
in specific systems, and they way Improve the reliability of iny 
system. Th* Clrst is th« addition o£ a buf tar to the incoming 
KMT eigne], and tha itcond la tha addition of a dloda so that 
MfiEADT can b« pulled low by devices othar than tha Winchester 
Interface {a "wired or" configuration). Both improvements have 

baan made In tha printed circuit board mentioned In that artlcla 
In addition to full buffering of all addraaa lLnaa and Inclusion 
oE an extended addraaa dace-din*, option for SBC buuu. Tha bare 
board la available for S48 and an aaaembled and tested version 
IS 512*. For thosa who want to do It on thalf own> here are the 
sugqaated improvements; 



OatGlHAL 
HFTDV 



NEW VEHSI0K 




ANY TTL BUFFER OR 
BATE WIRED AS BUFFER 



3* October. \9&2 



Mr . ton Ulll Ms $r , 
afl M i cro Journal 
W.«on. tn, 3?3«J 



First I wau td lih« lo •« pr *«* my th«nk • for Ihf nuihtrovi h* I !■ 
Uhi Ch I h*u* ncf Ivf4 through your pub t i shad art I CI a a in Micro 6fi. Two 
Of thete . r a cant Ir put) I t ah ad ■ M*r( ^viluibli in get tnO a»' S t y 1 ograpQ/i 
Uord P^octtiar going, 

For noit Of th* ttindir d 8u«l u44r a, thar* IS I t 1 I I t or no 

probUm gal t i no. ttuntrc ■ a t to* tware ««r«donil . For lht rati of uii 
thar* in i(ni urooitMi. 

Thi t I at tar deal • with men a ainor nod < f iC at I on* retlutred with 
galling tha STVLOQAAPH wc«0 PROCESSOR working on Crittiv* Hicro 
Sy\ taaia herower* (Eaorc > tor Butt? » Smc* I had tha Gmtftf \J*r 1 1 on of 
of Flax up ind running, I tiiuntd trial tha progr an mov I d operate am 
wr 1 1 tarn. When noth j ng hap pan ad, 1 ua*d lha 'GET* cawimd lo inUf tna 
program J n lo memory. Scanning through tha Program, I nolicad eE4fJ4 and 
that i«Md lately i ndl < eted thai tha progr am raqw If ad a on* addraaa 
Changaa for hardware conetante. Sialograph wak** lha (iik qui t* aaar 
unci tha proui da lha aaurca icr tft lyo rntcxt. I mtunblid lha 
source ueing lha Flan Edit, and «tt#wbl ir . Whan 1 triad tha progr«m . 
aacond I >m* > I wa* *Bl « lo ga t tn* aniut on tha acraan , but any *ub- 
taquan t i nput from tha t arm ma I re au 1 ted m an J nc oh ar an I d i apl ay . 
Th i • indicated a timing problem, 



A word of »*c t »<• * 1 1 on i« required hara. DHS haa uaad a diwid* by 
d4 inataad of 16 ao any ACJA Initialfie routmit auit be changad to 
reflect both tha different addraaa t*E3C«> but alio tn> lining, Thee* 
ara i 

*E«d4 SE3CS 

8a 13 Ba u 

la ii .aa 16 

I had I an in car a of th i a ao that ace own tad for In* manua di tp lar 
but tha living pr obi tin rtauntd. further cMcKmg of tha printed 
Vatmg of tha aatambiad l/'O aourc* mdicatad lhat in thi* program ftCIA 
inurrupa ara required and that for my *y*te*> the Itn* LDA a* Pi 
rtogirtd a change to LOf* »»92. I raa»tt«nb1ad and tha program worked* 

Thar a iifmtd lo ha a few qujrka with tha program however and 
after *tt#fPt« 1 I triad a new approach. Inataad of appending the daw 
I/O Program to Stylo, t Put tha original BrCyTam in memory uung the 
G£T command. 1 had praulaualy located tha Progra* an di th with the 
DISKFIXP pAoOr** published m th A«>g 02 t*e«e of 40 Micro Journal and 
now. ra thar than iming lha PrOftTta after the nKiturv change a, I 
corrected tha Op a* uaing the 'DISCUSS .CHD* program pub I ( ahed in tha 
Fab 82 ittue. Tha change* era a* followai 



1/0 ACIA TO TERHIMAL 
HI Of* E«0 OF AjAH 
SYSTEM INTEBflUPT 
DlUICXT BY 44 
BEStT 
OIW1DE AY 44 

called uaing the STYflX 
am for your tt<*in«) en>d 
tad. J I appear a lhat the 
fied and that tna«e mod* 

So far ao good, and now 

text* you need a print 

dicatea that pow can uee 

r with your printer. Thf 

the Stylo OiSk under the 

activating the printer. 

diftcation for CREATIVE 
Die for any n Oft- at an da/ d 

9 *odi at the addreaaet 
on concern I ng the Stylo- 
read the May teua of 48 



ADDRESS 


CONTENTS 


CHDMiE 


• ••S» 


•€«•< 


«E3Ct 


■ ■3C 


FFFF 


BOAT 


MM 


wee 


£713 


t**b 


Be PI 


a* ri 


■ ■A. 


8. 13 


e. »j 


>«AF 


96 [[ 


a* i. 
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Hiving nade the chingti, the praOram wn 
conenendi lh>« allow* you lo modify the Progr 
printer. Tha pray *n> now functioned m\ idvtr t I 
■"■in body of the program atr r. a «<i been modi 
were not carried lo the I/O source Program, 
for the final teat. To da a printout of th 
program for your printer. The Slylo manual 
the FLEX PRINT. STS routine if it work* prsberl 
manual auggeata that copying tn » » proOran lo 
haw name STrPRlNT.CMO. Doing thi* look Cera o* 

Whilf thi* latter da a l a with a *pecif*c e> 
M1LR0 SYSTEMS hardware, II *hou I d be applica 
tyiteiti u*l nq FLEX DOS. Jua t e>a«e the necea* 
*hOwn in col wmn I above . For further i nf ormat 
gr aph Wor d rrac«i«mg Sy»i •*> I auggeat /nu 
Mi cro Jour n«.l for lha rtulfw. 

Don, a* you can tee. the program* p*bll*had 
ar* not only f un.c t t c *l , but tutorial at well. 

very i'ul . yourt, 

^^^^ 

Lt/Col Anthony J. Caaban * , 

E.Sulltuan. N.H., *34*1 

My. Don William*. Sr . 
'fi« nlOtO J0aJ»«s. 
7998 Ce*eer** a Se>lU> 
P.O. Oex 849 
H|rti< 1M 37343 

Don, 

I'u* been a eAAVeC** >wr fo»* 4&**A. a ve*v new avw 
flrwjllu **JDfclt an* two cent* wor tr> rt«« j.-.j eour tirw *»ade£ifMr. Let «*e 
atari bw mrondln a to Ron Rnorr aor* * -E>I lOfclre." m in* Ot I . i»eu* 
corarernlnfl thar -fftSTEB n>a> 8I0GER IS SETfER" (vncroei*. l wuat i*« tKat 
I am in whole hwarted aarti t ent. Cevtairtlu * r^o exiit* for aweer M- 
4^444 •w-oceaaora but ) dan t balia^m it a in fie home cvw^uter i ield, 
I tnire\ truat eoat m**mrm u*iaj a l MM? 6603 uill fmo thot *ur «v*t*>«>* 
ar* waltlns for ua* moat of tha tiaai. And 1 <*> rw>t aure tna>t tne hoaa) 
comewLmr m+rU+l. can juinr* an 8 o*- 10 rti£ 66000 at tme Lie*. 8v trw? 
wan#. Run, if wou neeO a 1 rtwT f>89^ CPU card on trie SS -!» o-j*. taho a 
loom at Data &»*ta*>e M «S8 H nr-oduct 1 ire. Tr>e« rwruen t faraottari thnr low 
bud— t COa**uL*>r!fjl. 

I auit *,av lAat Bob N*v end Torrv Otaieraro n*uo ureter. ted aoet* 
u#y» ueeful mf ca-nat Ion to tr* TRS-86C ot*r . In feet «« or>lu a* ir* it 
thtet Lfv COLOR USER t*0 T ES coluen Mt hind of set ten e little hee^ 
with RjEX conva^non info. Bob. rteea* dan t formal *j* little auu*. A* 
a eussm-atlcm. von »iaTit trw to *■ «-» nt torn* infaraietion on reuiinet m 
Uha> BRSIC i-om. e*iLr-* •cU rate* end uw I ik«. 1 *uv* * lot er thi* mro 
ho* bacoaMr *w*i lafcl*. 

For trwike who huew a na*ed . tlri it a t>BCr> one lid* dt«aaae*eie«>. 
u»- ilLen in P»e>«ijtlbn*/nOae>av>dann t code- wetantea in U^e FEB. 19B2 ittua 
or SVTE uiuirw. It** tiiiln odaetable to Um> TRS-BBC if wou rwkua an 
aa i eaOle*-. Don t worrw Don. uou al.U howe Uw ba*t &BXX maaaxin* TK«i 
I'vit baan able to find. 

1 vo tafien on a prCLaect Lnat 1 hor* woo *r vol** readers can b# of 
aawelanc* on. 1 aa> attaaaatina V* rvi toalethor ar. SS-30 aHi* cmruttr 
froat bare card*. Since I hau* more time tnan morwre . I Must do tnil in 
a alec* bu »iece- »roc *>« » . 1 nav/e a 68Q9 CPU card and a &a«kri*r>* 
<4 4S-58 alotaJ on in* wa-e. I n*re to auantuallw e^o-and it to a tvatew 
capable of fuviina FlEk . But for tfte tiw*- ma>irui« I 11 erobablu u»t it 
atriotlu a* a controller to armol ara rrinlar and tuch, Tha *>ain thir>a 
I nred (a lrfAaynn TlOH. Thtrua* liKt uruit monitor a t e available, uruti 
all do I naned) lo be able to in*t*ll FL£X^ How axn trouale wtll 1 
BftBOUnlBr ■ wftnae viae- if I ui.* a video board and r>arallel ka4»anj 
inatead of a terminal. I Lna\idht I aimnt. be- able to i«*e mm rRS-SOC e* 
a tonmir^el for »iari#r». Pll of \fm inforawatlOh vhet vaw i5-5*J bua 
•tfwa Juat toha for arentea can reallv be a relr to tr»oa* of ua trvina 
to L»>ar*oe on a fxaaaet. Hnv end all inforewM-ion would be appreciated. 

For tnoie TRS-BBC owner a who ere inclined toward h>a«-dwar* info. 
1 ve built an fJ>ROn w+mt aamar for mine, that work* tutt* well av'-d c *r> 
bw bijilt eulVa chaa*U. It burnt a .27 It. in about lit) tecanda with a 
macftine LanauaM or luaw and could be eaalie iwadi t iad lor M?Z£ a arid 
tne varloua BK E>reeta coairj on in* mari^at. I 11 be Jlad to **^a»-a tT.it 
witn exona for an SASE . 1 e^etect tr« MlCRtj lELiailCnL rfnTbUC tV 2716 
eromr mwwat- could be titilv eonre^L«o to a wiro-wr erred r« tiitl »« i 
» 1 1 «*>d into tAe e^rantian cankltr. i rv»ve al ao «fcOdif»e<j to«w« old 
rrora* P'tlM tnot I no lonAer r«*#\Jed to accert tne _t *-lio ititt- <MrC. 
Tnov «w»ve eood to^w>or mrv lUxtM and can be- w itt-n^tactad t» retain 
wour data if «Our areavea* crtihti. ni wau »i<« rta-^e noticed* icana oi 
tne> earlier RHP 10 SmrKh utluarf far Uv* l(fj-auL lea^e-t a lot to be 
deair-ad. flldnt •» well Putt thoie unutao rror e*> >«Ki to au*>d ui*. you 
can alao add BK between fBTOO end *-.f*F it wou don t havo L- tended 
Sotlc Inatal led. 

(-.*r*.a- 
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001 I 
0O12 



0100 
OIIO 
01JP 
0(» 

01*0 

ot» 

QIAO 
0170 

011*0 
01*0 

orco 
ono 

0220 
0730 

02*0 
DIM 

orfco 

077O 
02BO 



wn ••• v m ••■ KEvim V/M/*7 ■ ■■ 
«h •■ mw* a. vrllIn ff 

M PI •• DM (KDHDOD C*r ■■ 
fltn ■■ APTTJB. CA 99091 •• 

PHJNT umijdi 
ON LliMJI OTTO 90O 
UREA) "0. PRINT* AS O 

f-HiNf -■ mil (a a linhes homo pkkmjmu prddhw, bip>»lt respond td* 

paint 'tmi pauwtb froh tic CWW W. ia-per b lamer CASE, Indentation* 

PAtWl -AMD ALL TYPES V PUNCTUATION AAf AllOhABLE. SELECT PC QF 1«* 

f*lNt 'THREE MAJOR OPERATIONS LIB1ES KLOH TD NEB IN. fl|T B* ENTERING* 

PAIN? 4 H#*C1|ON rCOMTDOt) *C" AT ANY rjHf A *f* IB OfBPLAVTCP, ElCEPT' 

PAINT ■•«« IN THE "T»PE" OR -COIT- MODES. IN THESE CASE* ENTER "1" AS' 

PRINT * TiC F1RTJT AMD ONLY CH4AACT CA ON A LINK. TIR* PRESS -RETURN-. •' 

PRINT trNINtifftlNI 

INPUT -00 *UU MlS*l (D T*PE, PRINT OR ET>I 1 IT, P, OR »t-.A« 
IF ii««-T- OR Rt>»-t- OOTO 100 

jr a*-*r- am a*-* " otitd 370 

IF Af-E- r* **--** OOTO 4MI 

print ip* imt ipftiMt -we twrrn surniON' • • ■ i ooto in 

: oonron NAME <B LETTER* ha«.i-.n* 



0310 
OMO 
0330 
0540 
0330 

OlAO 
OJTO 



. .. I . . 

04M 
o«» 
O40O 
0490 
04 •© 
o«ro 
04 SO 



03AO 

03*0 
0570 

ooso 

,- -V. . 



0*70 
0*00 

oroo 
0*10 

0730 

OTJO 
0740 
07S0 
07*0 
OTTO 
07B0 



PRINT iPAlMTiPRItfT! INPUT *CNTER 

OPEN MtW N* AS IlPR INT (PRINT, PRINT 

INPUT »C»JT|;R BEQIMNIND LIRE MUPSE9* *UOE 10*". R 

FOR J.R TU M«W 

PRINT Mil IF mIO THEN PRINT - -| 

odbur 070 

INPUT LIHL MiWINT tt.HiPTMHT • !.»* 

IF B»*-X- THEN CLOSE O.llOOTQ 330 
PRINT KiH 

N«*.1,tr HC-.&0 0010 S70 
PRINT iPRINTiIMPlir -thi« CMPQ A MMW PNi, MRTIHUE On - v/N'.O* 

jr oo--i-" or ©••■v" ooro ito 

IF OWN* OR »•'■«■ TlCN B»"*I-. PRINT «L,N*PH]Nl PT,e*lCL08E O.llBU 

PftlNl •PRINTiPRINI -RE-ENTER SCLfcC T ion " ' * iboTTI TOO 

NEHT I 

PRIN1 tPRlNfiPRIRTt IMRUT "00 VWJ H I Mh TO RETAIN THIS ODEUPOT - V/ 

IF Iftw-V- OR l*-"y- QDTtl ro 

if *«-"N" or **-•«• aoio: wo 

PRlMl i»RInTip«iTNT "A* -ENTER SEJLlCT 10»C * ' - i OOTO 330 

PRtNT tPRlNTiPRINrLiNPUT ' 19. PRINTER READ1T* TTVT "V" FOR VEB* . C» 

If c*<>"»" ARC c«o>>- ooro »to 

PRINT tPHlNTiMtlNI* IMPtJT -INTCff OOCURENT NARE *.R» •OTtM 0X0 *• AS I 

PRINT tPNINTlRRlTVT 

INPUT *l ,*■ INPUT LINE II.H 

PRINT P|i1< TtrlO THEN PRINT ■ * j 

PRINT lltilF' l>*--f TrCM d-RSE O.I KL^ OOTO «S0 
BOTH 730 

PRINT •O.M4.0CTO «|0 

PMlRT (RRINTlPRINT 

INPUT "ENIER NARE O* OOCUPENT TO HE CD I TED" . (Ml OPEN OLD HA AS I 

INPUl R 1 . PI* TNPiJl LIRE •!■*• 

PRIRTT R|jir PK to THFH PRlMt - "| 

PRINT b«l!F fr*-*X- IHEM CUES liB0roS2O 

0O|O 4D0 

PRINT IPA I NT iff) I Nil OPEN OLD ft* Af> ] . OPT H MEM "TERR" AS 2 

INP1II -EmTCR NLPQRIR of LINE TO BE CPITEP'tt 

IRPtTT *l,ni INPUT I.IMC «I.R*|IT W. BO 10 370 

PRInI B^.HlPRlNI ■;,P»irMJNT R|ilP m 19 THEN PRINT ■ "| 

PRINT WlQDTO ^40 

PRINT Ml i IF tM 10 IHf.N PRWT - ~1 

PRINT »I«|PRIN||PR|NT 

PRINT "IB THIS LIRE TD PC CHARGED, OR IS IE <T TO RE 

1HPU1 -ATTrH JHJB LIRE? f I B—Tf ■ * HilfnTlfir II 

IP (*>-£* OR i*-'<- ODTa #.•'•■ 

IP 1»--|- OR i»-»i' DOTO f*a 
PRINT iPRINtipRlNT RE CMTEA SELECT ION •"-, BOTO SVO 

PRINT MlllE fKIO THEN MINT * -| 

OOHUV 070 

INPUT LIME WiPfltHT •S.MiPNINT ml, B*t OO&JB 7 TO 

IF BA--X- OOTO SO 

Input •i.NiiMPin lime ■i.B«iPRIrrT ■i.Nipniwt m-J.9Mtaaam ■ 

If RA--X' OOTO 740 



TEAR . OA 1 " . MA • " . DA I " 

- Y/N",*« 



□ TO UO 
•OTO 740 



PRINT iPftlNt»PRlNT*(NPU* -RATRDS ON TH1H 
IP V»— V* OR ¥••■»■ THEN OPEN OLD N* AR I 
IP v*-n- OR *■-•«" SOTO zo 

PRINT iPRlNTtFRjNI 'RE -ENTER ■mrFrW* 

PRINT «?.n.PNIN] ■?,»• 
» PRINT |PRtHTfPR]HT| 1NPU1 'ENTER LtNt MJRKh *« A PtC]HHL* 4 n 
» PRINT H,,DODUI «TO 
I INPUT LIME P«lPRlNl tJS.NiPRINT «2, MiPR |MT|PR INT ■ PR INT 

I INPUT -ANOTHER INSERTION IN SETECEX - V/N-,y» 

I tf VS-^V* OR r*-- y - ODTD T¥C 

I INPUT ■t,n>INP1IT LINE •I.BSiPniNT ft?.M*PRIN) tZ.St 

I eODUE MO 

I IF »*»-l- TRER OTJIQ 7AO ELBE OOTTJ B40 

I FOR J»l TD A«iPR7Nt --'| 

I NEXT J 

I PRINT "-"IPRIWT • 'iiRETUOJ 

I IF ERHOjQ AMP ERRO* AMD ERRK >4 BOTT) 770 

I IF CRAOJO SOTO *30 

I PRINT iPAIMTiPttlNT ■PtCAME NE-tpTTEA VOX* SELECT ION' *ipZS>E 

I IF EHH< »A OOTO «90 

I A»«t*liP«--]| a lPHINT •Z.NiPRINT ■2-MlRESUME 

« PBINT i PR [Nil PR INT 'COULDN'T FlNO DOCLPCNT, TRY AOMIN 1 " 

I IF **--!■- Of) ««--p- THEN RCRUHE JAO ELB E RE B UTE 4*0 

• PRINT iPfCINTtPRMI -VTM HAVE ^^* Mr *> AM ERROR HAL11ND pTESBUB * 

I PRINT • EXECUTION' ITPT -RUM- ID AE-8 TAR ( . ' i ON EKRDR BOTQ O 

KILL «•-. Uftl-iOOTO 70 
1 END 



setsxt sou icon 
nrrtw* rcw scqsp 

TH9 BOO ID406 

OUAD EOU lOt 00 
DA EST EOU »OE09 
OSBL EOU IDEQC 

CW.F tCC I0,IA,I4 

■ 

IMFILB PCD OrOiOiO 

msec wui jm 

CtrntACB res 1,1 STMT TMClt-EaCTOR 

RES FCC I0.CA./XS OSS FORMAT DtBX IN DRIVE 1/ 

MESM rC* D. 130,0,0,4 

• LIKE US 1W 

FLFOS roe "LIME 



START J5R CETBEX 
TFH X.D 
STB IHFILEO 
ODD l>]0 tUUZ ASCII 

m NC91W 

LUX IRIS 
LASM PTIBI 
UAIT JER STAT 

IlEO WAIT WAIT TILL KCV PUBSSED 
J SI PCM.F 
LOX IIRPIL 

in Mn 

J:iH Pftt^t 
AEAD LOX lENFILE 

LOO iirtEAc* 
LDX I ERIK 

los iirruci 

[RCB BUHr BtCtOE 

CMPB 115 <—•—•« CHARGE RAX flCCTOR 
IU ASASOI 

LDB id R1WT sictoa 

IHCA BUHP TRACE 
MAlXfl STO IRTAACV 
LOt I1H0IC 
LOU O.T 
LUX fLPOfl 
CMFU tttiEi 
SMI FilKT 
LBRA WAAKS 



NUKSSE FOR OTHER FOAKATS 



PRINT 8TX PLF06 

CMFT 4IHSEC*1S« 
BXO HEAD 

LOA ,r- 

CNFA 1 10 EMDr 
BVO PRICT1 
GTA ,X* 
SUA PfllHT 

raiTtTl LOA 14 
ST* .X 
LBX IHIffl 
LASJt PSTTciMC 
LOX I PL IRE 
BRA FRItT 

PTBKM LOA ,X- 

CM FA 14 

BtO FTCXAX 

LAAR 0VTCA2 

BRA FTERN 
PTTRAX STB 

EHO START 

■SB 1 Micro Journal 
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MAR LISTOSr 



THIS PFOCAAA IS 0ESI0W0 TO LIST OSS TEXT FILE WHICH HAS ISSN 
COPIED TO A KTHLT INITIALISED DIBllr SIRCLE EI0E« SIHGLC DEHfllTT 

IN OEDCR TO USK IT, TOO RUST NAVE COPIED All 069 TEXT FILE TO 
A NEWLY FORMATTED DISK MM I CM DOES ROT SAVE AAV UXOR SKTOAS. 
TKIB IS rtODlBIO BtCAUM TRIS PROCAAM EXFtCTC TCI FIL8 TO BE 

XADE UF OF CONTIGUOUS StCTOM. 

USE THE OS* roSHAT PROCAAA TO POBHAT TUB DISK, 

AS LISTBD TTit PROCMK IE OCT UP rOR SIHCLE BIDE, 81R0ZJC DERS1TT 

IE It SeCTOftS PER TRACR. 

CORPILE THE PTtOCRAA TO *LlStO«9.CW, 
TO UBS. ENTER L1STOS9 (ORIVE-HURSEJO 
[DBFi.U^T DRIVE IS 01 



Dear Mr. Williamat 

Leo E. Taylor of wait Haven, Connecticut hae 
diacovered an incompatibility between TSC Diak BASIC 
and the FIJISIR patch that Art waller and I had 
published in the July 1982 iesue. This patch was 
auppoaed to fix the problem that Pete Stark described 
in the April issue and it does so for most 
Applications, it seams though, that it causes TSC 
BASIC to report a "diak full* error when using virtual 
arrays and (probably) random filea. 

In giving thia apparent bug in FLEX a little 
thought, I cocao to question whether it ia really a bug 
at all. Perhaps the real fault Ilea in our application 
program* by their not using the PMSCLS routine at the 
proper time to re-initialize the PMS and thereby 
allowing ua to change diaka. Perhaps thia is what TSC 
had in mind when they developed FLSX, 

Anyway, we have a better patch in the works that 
I hop* will be compatible with random files under 
BASIC. I'm sorry for any inconvience thia may have 
caused any of your readera. 



CBTWX AC4J ICDO 
STAT EOU KD4E 
PCRLr COO JC024 
OUTOEC CCV ICD39 
96THIAE BOO ICOll 
GETFIL SOU ICD20 
kAAAS EOjU ICOO) 
GETCS* SOU ICD15 
PUTCHR CQU *COU 
DUTCM2 EQU ICD12 
IHBOF BDTJ ICD1R 
rlXTCH E00 IC 27 

'68* MtefO Journal 



Sincerely, 

Randy Kron 

Rt. 2 

Italona, Iowa 52247 

39 



I 1 1*11 H(i I ■ • nn 
2 Bo* 11 I- I 

ui fib r mg< « MO 64ftl 3 



Oc t obit 4 , I TBI 



P§ * r sir. 

I ha *a nciltid nvtril iniuirn •bout obtaining a c o p» of 
■Y progtii DISXMXV (Au(v»l> II HltioJoutml ) IMaaaa ad*iaa 
T«vr r a tda t ■ thtl I h I a ptogcit la ■ » ■ I 1 • b 1 a Irea 

MictoJovcnil ■ • d I ak at lor 4 nonntl chtrf ■ Th* ad tana In 

itch mui and i a on 9a O* •.? of tht October laatia 

Alae 1 h * * ■ * ainti e o»P lalnl with toai of (hi ae f 1 w« r ■ thai 
I h a v * bought Sob a at i hi tulhoci inuai that tha progria 
la gains to ba run on drmi or 1 t hi* a an unua ■ 1 ■ t ■ of 
d; I •■■ and otlan run (hi pregitai on dM'ii 3 or 4 

] would r ictaaind thai tha authors uaa tha l*L tX ■ j ■ 1 ■■ or 
work dt mi aa appropriate jj ihto la nit pncilcibli than 
pliMi docuain! tha location* that mid to ba changed lo 
chingi <it»i nuilin Th i a la npicl *l If tcua lor thoao 
proSracae that i( • a u p p I l a a inl| aa binary filaa 

An micliti ol mj . Naal Ktttbniti h ■ • found an nip mii of 
difiutt ing lo I ha TVEl ••***» drlva thai la nil In lha FLU 
Aduncid ptcgciaaiti Cu i d a . 



flrltt Mot*, CDP 
P. 0. So* 682 
Elvri*. QH 44876 

October 28, 1962 

66 Micro Journj.1 

P. 0. 8. 849 

7989 C»***ndr* SMth Rd. 

Hix»on, TH 37343 

Mr- Don UiillUns. Sr. 

The recently ret used con»Puter <J*Me for t*^e T**$~88 Color 
Cow* utter - "3D 6ri:k*u*y - hit* been *a\0 to the flveUon HlU 

Thi* coup « nil Plum to r*-rele*ie *n Improved vernon of the 
9*n#, not ontw for the Color Co^uttr. but *l*o for other 
Pergonal 'hone computer » nmd video co*w?uter ■Miter*** ftenerncer, 
*ou tiu It fir»t On the TR1-86 Color ConPuttr- 



?»sr 



Brltt Morik/ COP 



Sal aCCOD (itiIib icntehi to nan- a a r o tor dafaull to 
lha ayatara drl*a or aot it lo iaro lo dafaull to lha 
mo th dilri Than call GCTf It, ( aC01D> to ■■( up lha paraa 
Ui llni and aol up lha hli ipfti licit Ion In lha f CB 
If a diln nuabit wa a apodtllad II will pi u a ad . alia 
il wilt default to tin T L E t mo r t or • f«i«fJr% drlaa aa 
a I ac I ad bV ICCQD 

You* ■ truly. 



vilIiib Hittiinn 



HELP 

1 have same Information that your readers may be 
Interested In. I have some locations In FLEX to 
change to allow faster seek and restore times on 
disk accesses. I am also currently trying to 
convert SWTPC flex to run with mixed drives and a 
video board system instead of a terminal system. If 
anyone has any Information that would be of help It 
would be greatly appreciated. Rick Flick 904 Gfnny 
Ave., 40 Bellevue, NE 68005 (402)291-7538. 



Don Williams Sr. 

60 Micro Journal 

P.O. Box 849 

Hlxson, Tennessee 37343 



825 H. Sherry Avenue 
Norman, Oklahoma 73069 
24 October 1982 



CLASSIFIED ADVERT I S I NG 
FOR SALE: 6800 CPU $40, 2 16K memory cards $100 ea. , 
4 4K cards $25, 1 DC2 disk controller J75. 1 PERCOM 
disk Interface $75, 1 THOMAS video board $50. Rick 
Flick, 904 Glony Ave 40, Bellevue, NE 68005, 
(402)291-7538 anytime. 

THE COUNT'S CASTLE ADVENTURE, Written in TSC Basic 
and 18K, $5 for 14 page listing and documentation. 
$8 on flex mini floppy. (SS.SD) SI for shipping. 
Leon Barker, 3611 North 800 West, Ogden, Utah 84404. 



Dear Don Millions Sr., 



I was pleased to see the program I sent you a year ago 
published in the October issue of 68 Micro Journal, The 
program produces an Index of all files In a floppy disk 
library. Unfortunately, the article that explains the 
program and gives information about the necessary support 
programs was not published. Although the program contains 
comments, 1 am sure many readers do not have the time to 
trace through the program. A reader might easily miss that 
the TSC SORT package is required for this program to run. 
Once runniiq, the prompts from the program provide 
sufficient Instructions to the operator. 

To assist your readers, 1 have placed the source code 
for the program, the file 90RT5PEC.BIN (required) , and the 
text of the article on FLEXNCT. As you already know, 
FLBOJET is an easy to use bulletin board system. It Is 
active 24 hours at (405) 722-6809 and requires the user ko 
have a 300 Baud modem. Please inform your readers that the 
English explalnation of the program and the program Itself 
(to avoid personal keying) are available. The program and 
article are also available on minifloppy disk for $5 
directly from me. 



SWTPC SYSTEM: MP-A w/SWTBU6;4k.8k & 16k raoro 
bds;MP-C; MP-L; AC-30 cass Int; 3 versions BASIC; 
DC-1; Ramsay Video Bd; Keyboard. Extras: MP-A2; 
MIKBUG; Buss Ext Bd. Want:$500 or VT-52 to TRS80C. 
Phone Al, (513)631-0162, 7-9 p.m. 

SWTPC 6800/2 with 32K RAM, 8K BASIC version 2.3, 
CT-64 terminal CT-VM videomonitor, AC-30 cassette 
Interface, $1000. Richard Price, 73090 McKay, 
Romeo, Ml 48065. 

SWTPC 6800, 32K Newteck Music board, MPR, 3 MPS 
boards. PERCOM disk drive with control ler, CT-64. 
Many extras. Best offer over $800. Mlhran Kochyan, 
(313)271-3594. 

WANTED: Mlnlflex users to band together for mutual 
assistance. Let's support our DOS. Preston 
Brashear, 1580 Eastgate Drive 320, Garland, Tx 
75041, (214)270-0053 271-7783. 



FOR SALE: Used HELIX 
Includes HELIX 6809 
(314)291-2728. 



Computer System 50? 
CPU, 64K RAM. 



off. 
Call 



Sincerely, 



Thomas J. Weaver 






WANTED OR FOR SALE: We need two Identical 
terminals. We have one CT-82. Buy ours for $600 and 
I will get two of something else. OR sell me yours 
and I will have what I need. (207)276-5350 day or 
(207) 244-7444 night, Howard Johnson, Mt Desert 
Island High School, Mt Desert, Me 04660. 
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WINCHESTER BACKUP UTILITIES 

The following utilities allow the backup of any size 
disk system to any size diskette a. 

By simply inserting diskettes as requested by COPY- 
MULT, a large disk system (Winchester, etc.) may be 
downloaded to your present floppy disk system, any 
size. No need to fiddle with directory deletions or any of 
the other tedious operations that must be done using a 
normal copy routine. 

COPYMULT-CMD understands normal "copy" syntax 
and always keeps up with files already copied by main- 
taining directories for both host and receiving disk sys- 
tem, thus eliminating hours of tedious keyboard entries 
and other time consuming cleanup chores. 

BACKUP-CMO is a special program that downloads 
"random" type files, any size. 

RESTORE-CMD a special program to restructure 
copied "random" files for copying, or recopying back to 
the host system. 

FREELINK-CMD a "bonus" utility that "relinks" the free 
chain of a floppy or hard disk thereby eliminating frag- 
mentation. 

" Completely documented source files included. 
** ALL 3 Programs $99. SO on 8" diskette 

SOUTH EAST MEDIA SUPPLY 

P.a BO» 794 CtMttWtOOM TN 37*43 

1-«15-M2-4«0T 





f 

Modems 








#3*3.00 




e-Mtlkji *«tlJlnMr'»ifH»'EMl 
Hllf/F>4lB«i>> btlllml 


•229.00 




U B 103 OAL» 

Unxt Iorrw« I M# Saul Am*1t 1 ^tfvwlr 


9179.00 




U a 103 AP 

amtcwvwcl MOBm* Auto A/wot 


•21*. 00 




U « JtJ LP 

Sirtcttvvwtl 1240 4*4 A/wMtt/Qnfmttt 


*«».oo 



U O 9 212 A 



Printers 



PRQURITEft I I 1330 

IV Ctir it B* ll*tp* fflaVsctiomi pvaJlsl 
Par* I )•) and aarlal 

PfiOrtlTER I as jo 

**•* A* Ptcwnlfr II fic«p< 10- c*n-ua* par. 
Piral l« I and Sir i * I 

C. Man 1540 

19* Cafi««r ^ '*• *v*Ji»1 

LETTER OOrtl-ITY 
Start*- *Ur F10 

Ptrallil or ferUI 40 <p* 

frmlnMtt' PI* 

Partlltl V ItriaJ 15 <b* 

IAU UN WRIT* tOU IN'U a PKItlJ *UK 

UAIIMtA 4ICIHHI.Nl. IA111. NIL. Tl. UUM I and Dinar 



• 73P, 
»?«3 

• 34? 

• 473, 

• 333 

• I3»P. 

♦l?*3. 



Interactive 
Business 
Systems, inc. 



rati da nit add tJplet 



»il* vicar 

Wn AnU<lo 



(51 2) 697-2096 



WINDRUSH MICRO SYSTEMS 



ALL-M-TWO EPROM 




ProDabtr ina hm vartatH* te*on raoUAfPeta available. In tar facet 
4 toft»ire tor liMcliefll fully MMrttittltl *nfl SS-30 c-jt trtTteri. 

PM«JaMPKS AM Villflll «0fJ/2rat, 2314/2716. CS1NEU AH* Till. Volt 
rrPlfj tM2, 2712, 775Z*, «**, 77** Amo T«f 126K mt«2o <T6* . «1 
• > .> .> WITHOUT UftlTIOfUl 'at ■5CHJA ITr • H00M.II <- <- <• 

' •*C4»AnT4t« •*ta«Wtt Owl to TOur *or ■ 4' M tile 5* oT Klitnl Pelr cable. 

' EiTCMSlVt CQATMattS MMU., .... .feJVl 8*1*, flfAO, MQCCM, VEJIFV E799B, 
[iMJMf/CHMCf *JMIe, rORWTTtt NIV 0* BVffCI. FlU Outfit. 

' 'wllr dQloaewtO u»f"*» **«»jJl «f/»Cfc*»ai t<i t theory 0* operation. 
Pro'eaKanaUv Untitled *{**« V/aotder rulil ft r_ <— wri ov*rta, 

Boflaare *t**r» available <*r MLEI 2/9), («■>, <0S.9t, and (ROOM. 
All lOUtHE fill* StmilD, Sp*ci'r OP/STI and «*jk • •)• on ordar! 

> Blrwrr tllf Ktl/Vttll ullitlill supplied „|tf> W-9 >tnt«n, tH«Ujr r 
ft la offin leeoar avppliad -*th "»Qf vt'iicn, 

' funi I'.IIWK, Biuiaifl t- 1*, Ait* Tt&TEt*. ,,»«■> El THAI TO #Vt | 



PL/9 



A CO-'ssloanf CtlTCW/aiStMXtt written t» trmbm TtqU vMeA 
tata* soil of lfi# Delft o><i ol a»»*«6U lao«uae« pr^O^aa 
dairalOpMnt . «ll«n pr««raa» to b* wrtttan, adllcd, ••lastKtO, 
ind ****bupflsd UintOUT avar 1 antaring tha dilh Opsrat ing ay a iaa>. 
[ncludt) »Wt[ a co-'4*IO»r«l 6800/V3 IDirot /(tOSS*AStCISL(l. 

* co.'iit<Mnt IBITOt/CO*ri*_(t/0E-BVO«iE« «r1ti«t< fcf Qrlhaa) 
fr«tt. * tlnat* can coavUar ttiat pr-odu<a* ootti Ion 
Ir-dapandant wachtna coo* outoot. lupoorU #*«/ BASK, IPL/N, 
and PllCAl «4ructUr». haWOrii B bit and 16 fcU «t«nad AM 32 
Ml *toatin« potnt variablat. rill IfO, flaa1in« colm, and 
■ctsntl'lc fun<ttort (ibrarr l«f»our<a> tncLbdad. 

HlsJLIs OVEIvUMS Of Tt*C A«OvE PftOOUCfJ ME OK P46II 
39/M Of iMl OClOHl T9B? If SUE Of '«* HICflO iOUfJNAL , 

Tne fLfi barvlon oi tna Janaa *cCo*h *C* ewwlirr tnar .«i 
ofiOlnallr dawatooad for UNUlEk, Supporta all *C* date type* 
ncm *» I aat t *, 'doublal ' j end 'b*l -Ha Ida '. P'o*tn war? 
ailfciarii iitiablr tenguaga tourc* output, Tka TJC filocailnaj 
asaafatler/ltnt Inaj loader t*PQ9-17l l« ra<9a»«nd#d (• POu «l*n 
la naka atai^«ja> via or ('» »4i|M» to proauca library aodulct. 



Mil M>vLudwi IMtl) ..i*....lo»£» fLEI WaHfl* 
•L/9 fincludet PW1HS pac.aga) .<60O9 fLE* 0f*t>. 
K* <* 9e« **0» r\t« srtta* it ragvlrffd), , , ... . 



.1 fle.oo 

. EtVB.OO 



»-K JU,L-IN-TV0, M/ona v*rtl«n or «oft.era <3r ( v * r I ..-,... U?l .0D 

E»0«ci*»r aiL-tK-TWO, M/ona veraion of «of(>are dflvara 13:93.00 

WfTUUE MIVEiS for a 2nd, >rd or 4\ih OP/StS » 23.QD 



[ ( t IHCLUDI 



P D 1 T I C I 



u (-Ml IMi-oi 
tILM ■ / L I ■ 1 1 Ml I /{ 0*1 tfX LIB 

WllL H-l AvallULE 



1 



WE ARE A STOCKING DfSTHaiVTQft OF SS8, G«IIX, TSC 
GMX IS THE US/CAM OfSTTdOuTDR FOR WVCRUSH. 



ft mcfVMmFE 



WOFST^M) LABORATORY 
NORTH WALSHAM. NORFOLK 
ENGLAND NR28 9SA 

TEL: (0692) 405189 
TLX: 97360 SNARET G 
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6800/6809 FLEX SOFTWARE DRIVER 
EP-2A-79 EPROM PROGRAMMER 

EPROM PROGRAMMER 

EPROG. written by ABen OarV b a Uwm rartvrr lot SS-SO nxnpufcr 
Vttw operelrno. under LEX 2.0 oe FI£X » fee the 6800 oe the 6809 uP 
mpKDvriy. Whan ordering, the iuci mus) specify S" oc 8" Soppy. Disks in 
supplied in slngV elded/elnoje density format which may be raad by um arblh 
double racreuly format A* auppmd the disks maybe raw) by SWlPCoor GIMCX 
dfcbuaera; but may be adapted by the use? for PEHCOM or SMOKES IGNAL 
BROADCASTING FORMAT. 

The 1£X9 pruflrajn aa supplied allows, the programmer lo be driven bom 
any I/O port 0-7 by eunPry entering the port numbs on the LEX command 
Una. Furthermore, the source file k pnMdat eeong wtth adaptation notes 
should il» user wish io use the program wtth isosr-aunrlard I/O configuration 
An Interface board b> required lo drive the EPROM pmBrammet. The Optimal 
Technology I.S0 will plug directly Into the 30 PIN bus. end wiD Inteiiace tlte 
program/run to an SS-50 computer system. 

The program Is approslmalery 6 K bytes long and the 6809 version Is Kilty 
relocatable and will execute as <• anywhere ki RAM. The 6800 version Is 
iifaiml Inl lor $2000. but may be reassembled elsewhere. Source code Is 
Inkuded wtth conditional assembly for 1. 1.5, or 2 MHZ clock. The program 
provides many features Including . . . 

1. SAVEANDLOAOABLOCKOFMEMORVTOlFROMDISKWiTW OFFSET 

2. LIST FROM CONTEAfTS IN HEX AND ASCII 

3. VERIFV EPKOM CONTEMTS AGAINST MEMORY 
4 SELECT EPROM TYPE FROM MENU 

5. PROGRAM EPROM (ANY OR ALL LOCATIONS WITH DUPLICATE 
CAPABILITY) 

6. MENU PROMPTED SO NO MEMORIZATION OF COMMAND FORMAT 
IS REQUIRED | Programs 2704. 2708. 2716. 2516. TMS 2716.2758. 2532. 
2732. 2732A. 2564. MCM 68764. and 2764 EPROMS) 

7. PROGRAM CAPABILITY FOR ALL EPROM TYPES BY CHANGING 
PERSONALITY MODULE 

8. SOFTWARE ON DISK $30 (SPECIFY 5V< or 8 Inch and 6800 or 6809) 

9. IN 1 1 HI ACE CARD ISO FOR 30 FIN BUS 137.00 

OPTIMAL TECHNOLOGY. INC. 

Pbot>« (804) 973-5482 
Bla« Wood 127 eavt|rsvU)« , VA. 22936 



MOOS COMPATIBLE 

PRINTER INTERFACE 

PARALLEL/SERIAL 




MODEL PTH 3 

• Completely Motorola EHOflcisor compatible • no software parches leqmred 

• 3 modes ot operation Centioniu parallel RS232C and JOmA eurrent loop 

• » baud rates no i» 300 600, 1200 2*30 4800 and 9600 

• HS-232-C handshaking CTS 01 XONWF (0CI/0C3) 

• 20 mA Handshaking XON/XOFF (Dci/oai 



Assembled and Tested Includes all cables! 
Bare Board »/ Documentation 



S349 00 
S64 00 



803-879-3228 
CONCURRENT TECHNOLOGIES CORPORATION 
P.O Box 1143 Taylors. South Carolina 29687 



YOU CAN BUILD ALMOST ANYTHING WITH OUR SOFTWARE 

Scientific and Engineering models (full 9 digit precision), Financial Models, 
Database Managers, Compilers, Graphics packages and even Pyramids! 



LUCIDATA PASCAL has been used world wide for more than 4 years and is the easiest 
friendliest and apace efficient implements Iron therB is for 6600/ 6809 baaed machines. The re is 
no messy assembler pass — your programs compile directly into our memory efficient p-code 
which is common to 6800 or 6609 FLEX" and UniFLEX" versions. The extremely flexiblo 
device t/Oand linkage to external routines have earned our Pascal its interns tional repulatron as 
being the beat one lo use in a whole lange of applications. 

Continuous development over the yeara aa well aa feedback from a very wide customer bese, 
lias prompted many motor enhancements. Sepeiately compilable OVERLAYS mean there are 
NO LIMITATIONS lo the sue of the program you can develop. And our VIRTUAL MEMORY 
mode still meana thet even the amgtlest configuration can run our Pascal System. EXTERNAL 
lunctrana lo perform UCSD-type atnng handling are included, as wall as the ability to define your 
own to suit your requirements. (The UmFlEX version hos additional external functions to nuke 
lull use of the multt- tasking environment offered by UniFLEX). ASSIGNMENT ol external file 
names from within you i program gives you complete control over your files. Auto- restart facility. 
Scalar I/O. automatic minimisation of memory usage and much, much more. BUT lend this 
it the most important fact of all) you can write in Lucidate Pascal without writing non-ISO 
Standard code This moons that Luc ideia Pascal prog ramsare totally transportable at the source 
level between all machines whose compilers adhere to this internationally agreed Standard. 
(Lucktata Pascal is also available for CP/M and H0OS machines). 

Version 3.1 lor UniFLEX costs $300 on V disk 

Version 3.9 lor FLEX 9 costs $190 on 5" disk J $205 on 8 disk 

Version 3.2 for FLEX 2 costs $150 on 5 duk £ \ $165 on 6 disk 



'FLEX .nd Un/ltlM»i*™ii 
tH TpchnMt Srefemt ConiMlientft 




The ROM PACKAGE ol utilities (from $2501 enables you to 
install youi program in EPROM and includes a license fee for 
inclusion of the ROM run-time system in an OEM product. 

INCLUDE |$25 + media charge) is a pro-processor lor Pascal 
text enabling you to manage your source code libraries easily. 

XREF ($25 + mede charge) keeps track ol the vanables in 
your Pascal lor any other) source file by generating a full cross- 
refeience listing. 

PROFILER I $25 + media charge) processes Pascal source 
code to show the static block structure. Invaluable for analysing 
or re-slructunng othei people's programs! 

INCLUDE. XREF and PROFILER ate supplied in source form 
end con be provided on a single disk. The media charge is 
$15 for S" or $25 for 8" disk. 

COPYCAT is a collection of software utilities enabling you to 
read mira-FLEX. SSB DOS 68 or CP/M disks. It is suppbed in 
source form and comes complete with a manualfor $50on 5" or 
$65 on 8 disk 

TEK PAK enables you to implemen t grap hies on your system. 
It offers most of the festuies of Tektronix PLOT10 software 
which contiol Tektronix 40xx graphics terminals, or those 
emulating them. TEKPAK is supplied in source form, with e 
man ual and demonstration programs lor $ 100 on 5" or $ 1 1 5 on 
8 disk. 

Al luDdata products ere fudy tadad oy our 90 dm 
Warranty and our Update Serve*. 
Al LucKtou cramctide povaoeand pecfer? anywhere 
in the Work! Titer onh- aPptv m Caarvemrvovder and 
credit card sales. We nwrA VISA and MasterCard 
ftrxjucta are i m i«e»>dimotcried wrrum Zahoure by Prai 
Clesa Airmail IUK to USA about S dm). Plena specify 
your rystern whan oxtering or sendmg tor data sheets 



LUCIDATA LTD 



Box 128 CAMBRIDGE CB2 5EZ ENGLAND TELEPHONE (0223) 841906 
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FLEXPLUS 00$ 



, Advantage! of FLEXPLUS are: 



^ 



• Best price anywhere 

• Easy start-up - just type "RUN FLEX + " 

• Allows you to save RS compatible disk files from FLEX- 
PLUS 

• All FLEX compatible software will run including IN- 
TERRUPT DRIVEN SOFTWARE 



NO HARDWARE MODIFICATIONS NEEDED 
1 Warranty will not be voided — no need to open computer 
1 Wide range of available software 
1 Requires Supercharger board 



FLEXPLUS DOS 



fltXPHS n * fc^wrfut fa u n ae <*•* operating «y*wvn Sorrt/»» AuooMn hw* MMfkfd 
TSC"» FLEX (o the tx-u DOS co n^ak *(y COTpaifefe »*«V» «*io Sh*CA ■»<**■»«■ For uw on ti%e 
Color Compute MimnetP tt* nerd lor ft*d*o Shick'i TVS DOS oi» «_£XPU>S »tth 

E4la«/A»M-n**<4ndrl«vrtN#f^"V>*is< iMIdnotdf uUbH FLOPVOS WQtkvart lh( }?K 
S*4o Stak r>|k mKrT^lhMKr*-rTT«or+ii»?»*1th »*<qfl %*AAK>n mutt, *?****> rrxttvM that 
vjppori» a 74 line bv >l cMfflnn di*p*«y f rVttQ «k*«(>ctI w *ptc\ai r^arxr^r»t» | R*6>o 
ShKkt DM ilrVtrn **** you «r ninnng FiEX **♦»**»$■• «* OOrfV Pdrd *»"qr<r o* doubte 
denirfy 35 40 *nd 50 track any** 



SUPERCHARGER 

If you hew a 32K E serin printed circuit board, the SUPERCHARGER 
will let you switch your computer 1o full 64K RAM mode. Il just plugs into 
the ROM PAK port and you can use BASIC or not 83 vou wish NO 
MODIFICATION Is needed and it will not void your warranty It allowsyou 
to still plug ROM pack and or the disk controller board into Ihe 
computer ONLY $39 95 



FLEXPLUS COMPATIBLE SOFTWARE 



SLEUTH DISASSEMBLER — A program which allows user to 
examine, modify and disassemble object program files on disk 
or in memory on 6809 systems. Will convert an object file in 
RAM to a text file on disk. 
Catalog No: UT-221 99.00 

TALBULARASA (Electronic spreadsheet) — These programs 

enable the user to generate and maintain tabular computation 

schemes, providing a simple user interface and sophisticated 

report generation 

Catalog No: UT-222 100.00 

CROSS ASSEMBLER — A set of modules for 6800/1 ,6805, 6802, 

60807S, and Z-80 micro processors which will enable the user to 

convert a master assembly module to assemble code for any of 

the above micros. 

Catalog No: UT-223 so.rjoea.or3/liO.00 

LUCIDATA PASCAL — A well-established, user friendly im- 
plementation of the popular high level language Pascal. 
Specifications include S constants, pre-declared types, simple 
data types, and data structures (ARRAY, STRING, and 

FLEXPLUS comes complete with Supercharger. MACRO 
Editor/Assembler with conditional assembly and 160 page 
manual. All for $149.95. 



RECORDS). Special features for the advanced user is a provi- 
sion of many EXTERNAL functions eg. for obtaining the ab- 
solute address of variables; the stack/heap margin, perform- 
ing unsigned addition and subtraction for address calculation, 
block read/write for high speed transfer of blocks of memory . 
linkage to user-written assembler code 
Catalog No: UT-232 mi. no 

TSC6809 BASIC (6-digil math) Catalog No UT 227 



TSC 6809 Advanced BASIC < 17 digit math) 
Catalog No: UT-228 

BASIC Precompiler Catalog No. UT-229 

Advanced BASIC Precompiler Catalog No- UT-230 

TSC PASCAL 

Catalog No: UT-231 2ot.nu 

All of the above Flexplus compatible software comes on disk 



J.J.OO 

ItHMHl 
50.00 
50.110 



I1MC3 fllT WM 

Expand Memory fiom 16K lo 32K. 

RAMCHARGER for senes D and earlier 
pnnted circuit board 

DVNOCHARGER for senes E pnnted circuil 
board 

Either (or onty $79.95 

SPECTRAL 
ASSOCIATES 

139 Harvard Ave. 

Tacoma, Washington 98466 

(206) 565 8483 

WRITE FOR COMPLETE 
CATALOG 

ADD I * rrXJ SHl«M*G NO COD 

VISA OR MASTERCHARGE ACCEPTED 

AJI twos muS fund* 



16K MACHINE LANGUAGE GAMES 

• GHOST GOBBLER '2 1 95 

• DEFENSE 521 95 
Foi Missile Command enthusiasts 



• space war 

• Galax atiax 



52 1 95 
521 95 




• PLANEI" DEFENSE *2I .95 

Li*t thf arodr vetvon of 0€*^f!D£R 

• CROID 512 95 

Carry on or u««aigrnl emtrronon wtthoV<omp^rrwllhlh<* 
vrrvon ot OV ELIZA orurKMI tfrttegwK,. prapom 

• CCTHEllO SI4.95 

Si*« ertaov c|ua*Ty OTHELLO game 

• KEVS Of THE WIZARD S19.95 

B«l rc* arfvrrtfurr c^mr* Ovw 200 room* RrVrJ wlh 
crcolum. Irtck* l„itwn and rtMOK *p*U* C«a&*«lr *«vr 
1**A\jit binrrrt 

• COLOR OtJT 59 95 

LAc Btrtt&uL vou muia kneck out la tsymol Worhr. uimq 
your, podov to pnrwoj miMrn from neaping JooikV> 

qpurjnal 

ORDERS ONLY TOLL FREE 

800-426-1830 



GHOST GOBBLER 



UTILITIES 

• t-BUOR/ASSt'MHI.FR SIO 95 

• S(JPF R MONITOR 1 9 9b 
' FPROM PROGRAttMFR 89 95 

,v ''*iiaft. x*** n*rt H '' w * l.w <nr- W.'M *'Ai i>,.ii 
.MAGIC BOH ?4 95 

I ixul «nn i il lUv. l »i-~ ,ni„ , i,h. *n~r*i r»* 

THE FACTS 

Ai la*l a complete description of (he 
"guts" of Ihe Color Computer Specs 
on all ol IC's complele schematics. 
theoi> ol operation and program- 
ming examples 

5 14 95 



TRS 80 



COLOR COMPUTER 



TRS 80 
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TEN MOST-ASKED QUESTIONS 



TM 



about DYNACALC 

THE ELECTRONIC SPREADSHEET FOR 6809 COMPUTERS 



1. What Is an electronic spreadsheet, 
anyway? 

Business people use spreadsheets to 
organize columns and rows of figures. 
DYNACALC simulates the operation of 
a spread-sheet without the mess of 
paper and pencil. Of course, correc- 
tions and changes are a snap 
Changing any entered value causes the 
whole spread-sheet to be re-calculated 
based on the new constants This 
means that you can play, 'what If?' to 
your heart's conlent 

2. la DYNACALC just for accountants, 
than? 

Not at all. DYNACALC can be used for 
Just about any type of job. Not only 
numbers, but alphanumeric messages 
can be handled. Engineers and other 
technical users will love DYNACALC's 
sixteen-dlgit math and built-in scien- 
tific functions. There's even a built-in 
sort command, so you could use 
DYNACALC to manage small data 
bases - up to 2S6 records. 

3. What will DYNACALC do for ME? 

Thai's a good question. Basically the 
answer Is that DYNACALC will let your 
computer do just about anything you 
can Imagine. Ask your friends who have 
VisiCalc. or a similar program, just how 
useful an electronic spread-sheet 
program can be for all types of house- 
hold, business, engineering, and scien- 
tific applications. 



ORDER YOUR 



4. Do I have to team computer 
programming? 

NOI DYNACALC Is designed to be used 
by non-programmers, but even a Ph.D. 
InComputer Science can understand it. 
Built-in HELP messages are provided 
for quick reference to operating 
Instructions. 

5. Do i have to modify my system to use 
DYNACALC? 

Nope. DYNACALC uses any standard 
6809 configuration, so you don't have 
to spend money on another CPU board 
or waste time learning another operat- 
ing system. 

6. Will DYNACALC read my axiatlng data 
HIM? 

You bet! DYNACALC has a beautifully 
simple method of reading and writing 
data files, so you can communicate 
both ways with other programs on your 
system, such as the Text Editor, Text 
Processor. Sort/Merge. RMS data base 
system, or other programs written In 
BASIC. C, PASCAL, FORTRAN, and so 
on. 

7. How fast la DYNACALC? 

Very. Except for a few seldom-used 
commands, DYNACALC Is memory, 
resident, so .there Is little disk I/O to 
slow things down The whole data array 
(worksheet) Is In memory, so access to 
any point Is instantaneous. DYNACALC 
is 100% 6809 machine code for blister- 
ing speed. 



8. la there a version of DYNACALC for MY 
system? 

Probably. You need a 6809 computer 
(32k minimum) with FLEX or UniFLEX 
operating system. A version for OS 9 is 
also In the works You also need a 
decent CRT terminal, one with at least 
80 characters per line, and direct cursor 
addressing. If your terminal Isn't smart 
enough for DYNACALC. you probably 
need a new one anyway. The UniFLEX 
version of DYNACALC also allows you 
to mix different brands of terminal on 
the same system. There's also a special 
version of DYNACALC lor Color Com- 
puters equipped with FLEX and Data- 
Comp's F-MATE. A version for Frank 
Hogg's Color Computer FLEX Is also 
being done 

9. How much does DYNACALC cost? 
The FLEX versions are just $200 per 
copy; UniFLEX version $395 Foreign 
orders add $10 per copy for postage. 
We encourage dealers to handle 
DYNACALC, since It's a product that 
sells Instantly upon demonstration. 
Call or write on your company letter- 
head for more Information. 

10. Where do I order DYNACALC? 

See your local DYNACALC dealer, or 
orderdirectly Irom CSC at the address 
below. We accept telephone orders 
from 10 a.m. to 6 p.m., Monday through 
Friday. Call us at 314-576-5020. Your 
VISA or MasterCard Is welcome. Please 
specify diskette size for FLEX versions. 
Software serial number Is required for 
the UniFLEX version of DYNACALC. 



DYNACALC 



TM 



TODAY 



Foreign Dealers: 

Australia & Southeast Asia: order from 
Paris Radio Electronics, 7A Burton St., 
Darllnghursl, NSW 2010 Sydney. Tele- 
phone: 02-357-51 1 1. 

United Kingdom: order from Compu- 
sense, Ltd., PO Box 169. London N 1 3 4HT. 
Telephone: 01*682-0661. 

Scandinavia: order from Swedish Elec- 
tronics hk AB, Murargatan 23-25, Uppsala 
S-754 37 Sweden. Telephone: 18.25-30.00. 



% 



Computer Systems Center 

13461 Olive Blvd. 

Chesterfield, MO 63017 

(314)576-5020 



UniFLEX software prices Include maintenance for the first year. 

DYNACALC, DYNAMITE, and DYNAMITE + 

are trademarksof Computer Systems Center. 



F MATE la a numit ol Oata Comp. 

VisiCalc is a (radamark of VlaiCcip 

OS fl is a liadafnaih of Microwara and Motorola 

FLEX and UniFLEX arelrademaika olTSC 



ALSO FROM CSC 

DYNAMITE + 

"THE CODE BUSTER" 

now available for UniFLEX 
OS-9 version soon 

DYNAMITE + is a new version of DYNA- 
MITE, our popular 6609/6800 disassembler 
package for 6809 FLEX. Present users of 
DYNAMITE can upgrade to DYNAMITE + by 
sending us the original DYNAMITE diskette 
and $40 (plus $5 for foreign postage). 
DYNAMITE + does everything DYNAMITE 
does, and morel A cross-reference gener- 
ator has been added, label flies are now 
maintained only in text form (LABEL EQU 
$xxxx). and boundary file specifications 
have been tremendously simplified, which 
makes It easier to disassemble large pro- 
grams containing lots of big tables. 

The UniFLEX version of DYNAMITE + 
does everything the FLEX version does, and 
also automatically handles system calls 
and 'Info' areas. 

DYNAMITE -(- is available tor $100 per 
copy on FLEX (specify diskette size), and 
$300 on UniFLEX. Foreign orders add $5 per 
copy for postage. 
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DATA SYSTEMS 68 DATA SYSTEMS 68 

We want YOU to buy your boards from us and see the difference for yourself. 



8"DOUBLE DENSITY DISK CONTROLLER 

•Double s*JeJ, single/double density 'Phase lock loop dula separator 

•Wrhe-piecomjiensation •Useslhc Western Digital 1791 

_. . . . controller chip 
•Disk drivers included 

•Requires DMA 1 IN UR FACE BOARD 
•Requires oscilloscope for setup fof doubkdensi , ¥ 

$3Q50 $9?S 00 

^Vwre board ^ Z_ Z_ *} assembled and tested 


5'V DOUBLE DENSITY DISK CONTROLLER 

• Double sided, single/double density *Phase lock loop data separator 

• Write- precompensaiion •Usesthe WesiemDimtal 1791 

controllerchip 

• Regulators to power I disk drives 

_. •Requires oscilloscope and vohmcter 
•Disk drivers included f or setup 

$-5050 $99 COO 

•*/ S K.rr board ^ 1- *J assembled and tested 


6809 CPU BOARD 

• On-board Baud Rate Generator 
using the MCU411 

• Supports extended addressing 

• Space for four 2716 Eproms allow- 
ing you to switch between sets 

• Solder masked top and bottom 

• Component placement silk screened 
on top of board 

$3250 


DMA INTERFACE BOARD 

L'gradc votiiDSbg Double Density Disk 
Controller 10 run full DMAonthe6809 

$0050 

-■w Jr bare board 


MULTIPLE I/O BOARD 

• 2-ACIA's and 2-PIA's 

• Regulated + 12, - 12. and + S 
available for key board 

• Addressable from $E7EX-$E7FX 

• Addressed to overlay Motherboard 
VO 

• Buffered handshake on Serial I/O 

$3250 


6840 VD3EO DISPLAY 
BOARD 

• Utilizes the 6846 CRT Controller 

• Software selectable format up to 80 
by 24 

• Character font in one 2716 Eprom 

• 2K Screen Buffer 

• Selectable on any odd 2K boundary 

$3250 


64K DYNAMIC RAM 
BOARD 

• Completely transparent refresh 
(during 01) at 1 MHz 

• Operates with both 6800 and 6809 
systems 

• Compatible with the 20-blt ex- 
tended addressing mode 

• Low power - 12V at 150 ma., 5V at 
500 ma., and - 5V at 7 ma. 

• Uses 4116-type RAM with 200 NS 
access time 

• Designed for Motorola MC3242A 
and MC3480 Dynamic Memory 
Control Chips 

• No timing problems 

• No one-shot delays 

• No adjustments 

$3950 


MOTHER BOARD 

• .093 board no flex 

• 8 50-pln slots 8 30-pln slots 

• 4 or 16 addresses per slot 

• fully decoded 

• I/O configuration by way of 1 
16-pln header and 4-pos dip switch 

• Baud Rate Generator is on board 
9600, 4800. 600, 300 

$6 2 5o 


6847 VTDEO GRAPHICS 
BOARD 

• Uses the MC6847 Video Display 
Generator 

• MC1372 RF Modulator on board 

• All VDG modes selectable by way 
of an 8-poaltlon Dip-Switch 

• Addressable on any 8K boundary 
using 2114 RAMS in 8K blocks 

$32so 


MODEM BOARD 

• Uses the MC6860 Modem Chip 

• Discrete active filters 

• Works with a CBT Data Coupler 

• Bell 103 compatible 

• Originate and auto answer 

• With the MC68S0 it looks like a 
serial port to software 

• No hard-to-get part* (30-pin) 

$1950 


30 Pin & 50 Pin 
Extender Boards 

Ail Extender boaids fully labeled 
and shielded to prevent RF 
Inteiference. 

$1050 

■*• ? EACH 


DUAL SERIAL BOARD 

• Combines two ACIA's at the same 
port 

• An optional NM1 debouncing cir- 
cuitry Is on board 

• All line are RS-232 levels (30-pin) 

$1950 



All Boards Solder Masked Bot h Sides 
AD SUk Screened Nomenclature 
Full Documentation Included 



• VISA & Master Caid Accepted 

• Add '3«* for shipping & handling 

• Add «1» for C.O.D. 




Data Syataflw "68" 

2316 Orratalftad Way 

Orlando, Florida 32804 



<»*425-6800 



Data Syatama "68" 

2316 Dlveroiflad Way 

Orlando, Florida 32804 




hums OKU. UUIWC**. v,u co»i Ftarite wkWnl* ui )* ,,.„ „. ttmott r, 

Please Nole: DATA SYSTEMS 68 is nol associated with any magazine or any other computer company. 
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ECLECTIC SYSTEMS 1RAT10I I ^w>\^ RO. Box 1166 • 16260 1 lldway Road 

Order TOLL FREE 1 800-527-3135 t»\gkTr^ [1 V Addlson ' TX 75001 • (214) 661-1370 

Dramatically Improve Your 
I Programming Productivity 

With CCSM® ANSI Standard MUMPS 

If you are not familiar with MUMPS you 
must read the rest of this advertisement 

CCSM is more than just a programming language. It is a well integrated data management system combining with one syntax what other 
operating systems would call 1| an application programming language: 2) a job control language: 31 a linkage editor; 4) a database 
management system; and 5) a commumcations monitor. 
PROGRAM MANAGEMENT: 

CCSM* provides all programming management facilities needed to manage programs and program files. Programs can be created, edited, 
cataloged and debugged from within CCSM" Programs can be as large as disk capacity. A resident algorithm rids memory of least fre- 
quently jsed variables and program modules so that what you need off-disk normally resides in memory. 
STRING POWER: 

CCSM C makes string handling easy with its extensive set of string operations and functions. Variable length strings can be used routinely 
without the obstacles presented by most other programming languages. 
PA TERN MATCHING: 

CCSM* can "filter" user input with a useful pattern matching that will result in fewer user or device errors. For example dates, zip codes 
and names can be tested for validity with a single statement. 
GLOBALS: 

CCSM C obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly 
referenced as a set of subscripts: al! the details of file organization and retrieval are handled by the system 
TIMING: 

CCSM C enables a programmer to associate timing constraints with several operations This feature allows testing lor terminal malfunctions 
as well as prompting users in time-critical dialogue. 
DATA 8ASE MANAGEMENT: 

Sorts and merges are not necessary as CCSM C automatically stores data in a dynamically allocated balanced tree structure Random 
access to any data item requires at most three disk reads. 
CCSM' UNMATCHED IN PROGRAMMING PRODUCTIVITY: 

System houses that program in CCSM C (MUMPS) find that their costs are lower than those of their competitors using other languages 
Fewer lines of code are necessary per application. Dimension statements are not required. Subscripts may be alpha, numeric or any legal string. 
Data types need not be defined and can change freely throughout as CCSM' can recognize when it is dealing with alpha, numeric, integer or 
floating-point data types. CCSM C gives the professional programmer a lull set of software tools designed for real-life tasks and problems he 
consistently encounters in the production and maintenance of application software. CCSM C adheres rigidly to ANSI MUMPS standards, 
which make it transportable to larger processors manufactured by DEC. TANDOM. DATA GENERAL. HARRIS and others Additionally 
CCSM* gives the less-experienced programmer the tools to do a professional job on formidable programming applications 

CCSM @ is the Price/Performance Leader! 

The most advanced system design for small machines. CCSM C departs from the traditional MUMPS partition 
concept with state-of-the-art computer software techniques. CCSM C utilizes a complete virtual memory 
concept to provide the following features: 

> No limitation on routine size. 

• No limitation on local variable symbol table sizes. 

• Only a single copy of any routine resides in memory, (i.e., multiple users take advantage of a single copy 
of a routine.) 

> Only those parts of routines actually being used are memory resident. 

• DO's of other routines take no longer than DO s of local labels 

CCSM' is available for the following 6809 systems: HAZELW00D computer Systems HELIX 
Commodore SuperPet (single-user) GIMIX 
TANO Outpost-1 1 Southwest Technical Products 

Multi-User systems (up to 16) for $800.00 

You may order from ECLECTIC SYSTEMS by calling toll free 1-800-527-3135 
from 1 0AM to4 PM CDT Monday through Friday. Texas residents call 1 -21 4-661 -1 370. 

Oryou may write to ECLECTIC SYSTEMS CORPORATION, 

16260 Midway Road, Addison, Texas 75001. 



CCSM* Copyright COMP Consultants. Inc. 
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OS/9, FLEX, COLOR FLEX, UNIFLEX Software* 

SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX $101 -OS/9 

Pnp'og<ajn(rDcva5«»6900.i335.&&&S02 programs, enabling ths user to analyze, mvfcfy and araaaaamfaie {wttn labsrei object code. **trt output tt I amwiai prvrter, and 

do*, and ooanataran™ and (abet-detnoion eapetrirl « 

Z-80/8060/S SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX $101 -OS/9 

Pas rnoi «• SUPER SLEUTH (TOFub Z-eaBOeuS o^act cone on ma BSOo t • 

CROSS-ASSEMBLERS each $50 a/$100FLEX each S60 5/S120-UNIFLEX 

Thasa pror/ems and TSC macros anabta the user to proms WOO t. seos. &S02, ? SO 808as proorsms « onsruji kxmat 

6605 and 6502 DEBUGGING SIMULATORS each S75-FLEX S60-UNIFLEX S100-OS/9 

these proprams enaMe the user to imerwUvety analyze, modify, and debug 1 t 4)6805 and 550? otaact coda 

6502-TO-6809 XLATOR SYSTEM $75 FLEX S80-UNIFLEX S85-OS/9 

this program enables the user to Hamate 6302 essarrCtfr eooe inM 9606 essemotei coda, noting mart converstorrj 

6800-6809 & 6809 PIC XLATORS both S50FLEX S60-UNIFLEX $75-03/9 

Tnata progiama enac*e Sie user a) tranauae 6*00 1 es&arrtse? propjrsms lo M09 < n s wae ao and to amvsrt 6608 prraprarna to passion, ir^as ^o sm coda and data, uamg PC. 5 

U. X. and v as Base roosters 

UNIFLEX SIMULATOR FOR FLEX S100-FLEX $1 10 UNIFLEX 

Tim program anesan the user 10 debug UNIFIED essemtsw prupams uamg ma TSC DEBUG and other lecMm of FLEX 

OS/9 SIMULATOR FOR FLEX S101-FLEX 

This program enables the user to debug 039 assembler programs using it« TSC DEBUG ana other tecum** ol FLEX 

FULL SCREEN FORMS DISPLAY (6609 X-BASIC) S50-FLEX $75-UNfFLEX 

Wm flnv*"* *m*iDifl me user to d#fm» *vkj generate i.t>4e*ojW«n fuft-icreen doptsy end dma-«niry programs 

FULL SCREEN MAILING LIST (6809 X-BASIC) S10OFLEX S110UNIFLEX 

Tnase programs ansae* ma user lo denns and mawaoei r-vairv W-orwrtoo data oases 

FULL SCREEN INVENTORY/MRP (6809 X-BASIC) S100-FLEX S150 UNIFLEX 

PtoM uiv*i« enaitMa (he user to de%re end mimUdi xiventorw*. end tnchtfle nor errfkC maienM reqtznrmenl pu/vw*g 

TABULA RASA SPREADSHEET (6609 X-BASIC) S100-FLEX S200UNIFLEX 

ihesa programs enable me user lo generate and maintain tabular convwavon ftrsterna*. prowjmg a simpta user interlace and sophiiticatod report-geriereitori similar to 

DESKTOP PLAN ITM Oavttop CompuiingI 

TSC BASIC/XPC UTILITY PROGRAMS all S25-FLEX S50-UNIFLEX 

Tnase ixuvains enable the user 10 resequence or cross refere nc e any Base program and oenersfl XPC Basic sort programs 

Computer Systems Consultants, tnc 

1454 Latta Lane. Conyers. GA 30207 

Telephone Number 404-483-1 717 4570 




68 MICRO JOUMrU PWJtRaJC on DISK 

Disk /I: FILES0RT, MINICAT, MINIC0PY, MINIFMS, 

"LIFETIME, "POETRY, "F000LIST, "DIET. 
Disk §2. 0ISKEDIT »/ inst. & fixes, PRIME, •PRM00, 

"SNOOPY, "-FOOTBALL, "HEXPAWN, "LIFETIME. 
Disk #3: CBUG09, SECt, SEC2, FIND, TABLE2, INTEXT, 

OlSK-EXP, "DISKSAVE. 
Disk #4: MAILING PROGRAM, "FlNDDAT, "CHANGE, 

•TESTDlSK. 
Disk #5: "DISK.FIX I, *DISKFIX 2, ""LETTER, 

"L0VESIGN, «"8LACKJAiX, ""BOWLING. 
Disk #6: "PURCHASE ORDER, INDEX (Disk file Indx). 
Disk 07: Linking Loader & RL0AO, Harknass 
Disk /B: CRTSET, Lanpher (May >82) 
Disk #9: DATECOPY, DISKFIX9 (Aug '82) 



NOTE: All are as published or received by 
Micro Journal, some have fixes and patches. 
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This Is a reader service only! No warranty Is 
offer..) or Implied, they are as received and are 
for reader convenience ONLY. Also 6800 and 6809 
programs aro nixed, as each Is fairly simple 
(mostly) to eon vert to the other. 

PRICE: 8" Disk 119.95 - 5" Disk 117.95 

68 MICRO JOURNAL 

P0B 794 
Hlxson, TN 37341 
615-84 2-4600 

• Indicates 6800, " Indicates BASIC SWTPC or 
TSC - 6809 no Indicator. 

MASTER CARD - VISA accepted - Foreign add 
sufficient postage surlacu or air!! 



NEW 6809 SYSTEM! 

Now. lor about the same pnee a s you would eipec t to pay lor (tie 
memory capacity alone you can have a complete single board 
co/novcer with these features 

■&6B09 CPU. Ifvnfc clock 

ft 199KB BAM included sockets lor 64KB more 

->:-64Xr?4 display of a 7X1 2 character font 

a Keyboard interface for an un-encoded switch metm 

■iJFIoppy controller for twoS'dnves single or double sided 

■irParallel printer port 

«-Senal I/O port 

^General purpose S bit parallel I/O port 

•K-Paralel expansion port 

•iMDimensxzns B 6 by 10 3 inches 

NEW FEATURE Pseudo-disk with 1 1 2KB capacity Now you can 

use RAM to ncrease the performance of programs that use disk 

Mes 

Assembly programming is optional and is not required for system 

set-up 

The FLEX operating system is supported by Our device drivers 
BASIC PASCAL and C are available for FLEX Tfie device drivers bn 
EPROMf include advanced features like auto-repeat for lite 
keyboard and track buffering lor tnedisks Commented source code 
of all EPflOM contents is supplied 

For more information, send a stamped self -addressed envelope and 
we will send you a configuration guide that explains how to set-up a 
system An assembled board is purchased by sending check or 
money order for S735 per boaiti (California add S°te sales last 

Chandler Microsystems 

28051 COSALA 

MISSION VIEJO. CA 99691 

FLEX trademark Technical Systems Consultants. Inc 
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"TIME IS MONEY 



INTROL-C for the 6809 



INTROL-C/6609 saves lime in two 

important ways: 

1. Less development time than 
with assembly language 
Faster program execution 
times (and smaller code size) 
than other high-level 
languages 

INTROL-C/6609 includes: 
FULL C Compiler 
6609 Assembler 
Linking Loader 
Library Manager 
Standard Libraiy 



INTROL-C PRODUCES 6609 object 
code that is efficient, re-entrant, 
position-independent, and ROMable. 

Host systems supported: OS-9* $375, 
FLEX-09'* $375, UNIFLEX" $425, 
CP/M*** $425. One year maintenance, 
$100. 

Trademarks: 

•Microwave. Inc. 
"Technical Systems Consultants 
•••Digital Research 



$47 W. Virginia St. 

\1ihi-tiukft>. WI 53204 




CORPORATION (4m ns-wsi 



5PELLB 

Tut ULTIHATK i.m.l.lNll CHH.lt I, - Coiitini Qvpr J20.000 «ofdi 
in Ui» ■*!» dlciivnity « B d J*, 000 «orda la tna 
[Okkon »ofd llat. 

MST ■ ChvehB uiwt WOO irQidh otr ■ laula. 

PRINT - tail] l.i,F. t ihr t»»)>ri( xtfdn OR Kir uf 1 M ri . 

KKII* - roaund Js it*! lat.lt to dlapLa? »l«t4«r «ordi 
t>K J led yiofrt i r . 

AMI 1 - Cooaa ri i) lu ptf I wor< » it t o t>* ferkonil War it List 

(Capacity of 25.00 void*). 

ufcLfcTk - Caittid lu alloiuutt word fro* auaPat. Hal. 

MABI - Cubitind io flag wor tfa tor laiar correction. 

KfcPLACK - Coanund tu rh»D|ti *)1 occurraacvo ol ■!•»»•. Jad 
Hard Io Lorrirl aprlllng. 

KtVUV . Optlua io re«r*M I Ha aaapect aord Hal n i»dv 
[iieu ii ea»d*o. 

V| tU . Co op and to * ir» aord n» tontfii due l ■« tha Updai * 
opt-r at Ion, (vJth option to cctanir ) 

SPKCJAL . Mori, I mil c«n br tttiitd for tpfcUl iptllctl- 

Joe*, auth aa Ntdlcal. L*f ol . Stltotllic. Bolitlaua 
eic . 

yPfiAlt - Will toritil lb* IPX III* and rattaoa the original 
tnl file io . tkl. Tha »ln ol lha Tcvt fit* lo 

Uilttd vul) br thr capacity ol th* Olok . 

QPfcHATtS undei Pl*a9, 40k. >i>«rr rr^uittd, 9" or 5* dlako. 

aPfeLUL- - IHTkUDUCTUHT PHCJ 1125.00 

MUSIC BUAK1> »7>.00 

(locludDn H07A IT and o »*r 1 hour of aoa|o) 



Sore ifl 0" ol T ftlslta 



fh*ck or Moa#r Ordor 



Fim ffii Add SX tttmt ttx 

PALM BEACH SOFTWARE 

3«4« IANTAHA ROAD 306 »6T-3etO 

lANtANA ft. 33*92 



EPROM 
PROGRAMMER 

Shown *ssemb-w ephom not tocim»o<j 



!• flu-—-. 




For single supply 2516, 2716 & 27S8 EPROMs Connects through 
a user supplied interlace to any computer system. Inter- 
lacing requires two 8-bit pons plus hand shake lines. One ol the 
ports must be software controllable lor Input or output Timing is 
done via hardware. Ihus Is Independent ol MPU clock rale. Verify 
erased Program — entire or partial Auto verily alter program 
ming. Transfer contents to RAM lor modifying or duplicating 
Select Documentation for Interface to: 

6502 6820 PIA or 6522 VIA 

BBO0 6820PIA 

6603 6820 PIA 

8uSfl/Bufl5/Z80 8255 PPl 

Comr«eh«ni«v« documenlalton ftoofclel contains schtmifw *mVuc1*on% Io, com true 
Hon, chad, «u. and u^.«rw a mtlwynmanted assembly Irahngro, lr»ip*C"r»ed MtV 

Complete kit of parts {includes 2IF socket) J. 4500 

Bare PC board and Documentation J 25 00 

Software listings lor additional MRUs 

ioHlnPu'chtsvoiXiiQ, PC board) ,.,...S 5.00 

Ordering SpeolvMPU AOf)5S for PK.H Ovmaas add K>% Art, nMKJenUaOC 5N .a. 

Micro Technical Products, Inc. 

814 W Keating Ave.. Depl. J 
Mesa, Arizona 85202 • 602*39-8902 
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WINCHESTER 

FOR MOTOROLA 

EXORCISOR/MDOS 

a 10 MB Winchester hard disk runs MDOS on Motorola 
Exorcisor System D No modification to MDOS required 
□ MDOS based software stays alive □ All user software 
operates without modification D Optional SA-801R flex- 
ible diskette drive system O Optional 10 MB removable 
cartridge. 

^ ^f~f% For information call (714) 566-397 7 

^ ml I Computer System Associates 

^#1 I 7562 Trade Street. San Dieqo. CA 92121 
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QMM1-B 256K MEMORY 
FOR SS50-C 6809 SYSTEMS 

Compatible with systems by SSB, QIMIX, and SWTPC 

Including those with DMA disk controllers. 

Full 2Mru operation with transparent on board refresh, runs 

continuously at 2 Mhz without cycle stretching or stealing. 

Veiy versatile addressing and disable features. 

Parity option halls processor and sounds audible alarm upon 

detecting a read error. 

All boards assembled, tested, burned in and warranted for 1 

year. 

Also available with 64K, 126K, or 192K. 

2S6K for $1135.00 — 256K wl parity $1270.00 

Deliveiy: Stock— 2 weeks. Terms; Prepaid or COD. 

O.P. Johnson (503)244^152 

7655 S.W. Cedarvrest St.. Poitland, OR 97223 



ACCOUNTS 
PAVABIE 

lofco "»• noodoetso ou* of 

"OO-^O *OUf> OCCOun/| pay*** 

wilh SpVCiOl'T t'»ctron,ci 
r*»«X*h« ACCOkjnfcnaj \yUvm tn»j 
account! patfOOio PaC»OJo 
i^ppooi rnoto OuitiQfidma 



OS9 Application Software 

Specialty Electronics, Inc. 



i {r*y Of 9iryi CvaVl "ouvar 
moc m% h+ ana per La (xmt™*** 
J Mtro <r>#ci* *r*w+o *OC?* 



tfKM ana aooowagp 
3 ISmm aonfl at OEAOurtk 
OAQ OlODV* g«f>«fO liogt' 
Ontroutotof all *n*i«M 

« Jab cov^) custom* c-jw 

numDI' IraCBing and DufO' 
*Jon>*eol -on or» P*OVO*d 
5 V»m»i TOV K or*M as 
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Payroit I code 
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Camplefe Documentation 



S1995 



OS9 and Basic 09 are Irademoiks of Microwore. Inc and Motorola Corp 



PO Box 5«1 
Z110W Wifciw 



Spec fifty Electronic* 



(405) 233-1632 
Enid. OK 73701 
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PRODUCTS FOR YOUR RADIO SHACK 



HC*' 



COLOR 




MACRO-BOC 



The Micro Works is pleased lo announce the release ol lis disk-based editor, 
macro assembler and monitor, wriilen lor Color Computer by Andy Phelps. THIS 
IS IT — The ulllmale programming tool' 

Tne powerful 2-pass macro assembler features conditional assembly, local labels, 
incluoe tiles and cross referenced symbol tables. MACRO-80C supports the 
complete Motorola 6809 instruction set in standard source formal There are no 
changes, constraints or stwilculs in the source language definition incorporating 
all ol Ihe features ol our Dompack-bascd assembler (50S8OC). MACRO-BOC con- 
tains many more uselul instructions and pseudo-ops which aid Ihe programmer 
and add power and HexiMity 

The screen-oriented text editor is designed lor etticienl and easy editing ol 
assembly language programs The "Help Key" leature makes it simpfeand lun to 
learn lo use (he editor As Ihe editor requires no line numbers, you can use Ihe 
arrow keys lo position ihe cursor anywhere m the tile. MACRO-BOC allows global 
changes and moving/copying blocks of text You can edit lines ol assembly 
source which are longer lhan 3? characters 

OCBUG is a machine language monitor which alows examining and altering ol 
memory, selling break points, elc 

The editor, assembler and monitor — as wed as sample programs — come on one 
Radio Shack compatible disk Extensive d umentalion included M*cno 80c 
Price: S99.9S 



S0S80C — Our famous editor, assembler and monitor In Rompack Complete 
manual included Price: 189.95 



PARALLEL PRINTER INTERFACE — Serial lo parallel converter allows use ol all 
standard parallel printers You supply printer cable PI80C Price: $69.95 



MICROTEXT — Gel printouts while using your modem 1 Also download lo cassette 
General purpose terminal Rompack Price: 159.95 



T 




VOU NEED COLOR FORTH!! 

Why? 'Forth is lasler lo program in lhan Basic 

•Foilh is easier to learn lhan Assembly Language 
•Forth executes in less lime lhan Basic 
Forth is a highly interactive language like Basic, with structure like Pascal and 
execution speed close lo that ol Assembly Language. The Micro Works Color Forth 
is a Rompack containing eveiylhlng you need lo run Forth on your Color Computer 
Color Forth consists ol Ihe standard FORTH Interest Group (FIG) implementation ol 
Ihe language plus most ol FORTH-79 II lias a super screen editor wilh split 
screen display. Mass storage is on cassette. Color Forth also contains a 
decompiler and other aids lor learning the inner workings of this lascinaltng lan- 
guage II will lun on 4K. 16K. and 32K computers Color Forth contains 1DK ol 
ROM. leaving your RAM lor your programs! mere are simple words lo effectively 
use Ihe Hi-Res Color Computer graphics, joysticks, and sound. The 112-page 
manual includes a glossary ol Ihe system -specific words, a lull standard FIG 
glossary and complete source lisling. COLOR FORTH IHE BEST 1 From the 
leader in Forth. Talbot Microsystems Price S109.95 



THE 



'/&i.©im> 



4/so avdHabtt: Machine language Monitor * J-pass Disassembler * Books * 
Memory Upgrade Kits * Parts and Services * Call or write lor intotnialion 



GAMES 

Star Blaster — Blast your way through an asteroid Held in this action-packed Hi- 
Res graphics game Available in ROMPACK. requires I6K Price: J39.95 
Px Attack — Tiy your land at this challenging game by Compulerware. with 
fantastic graphics, sound and action! Cassette requires I6K Price: $24.95 
Berserk — Ha e tun zapping robots wilh this Hi-Res game by Mark Oala 
Products. Cassette requires 16K Price: $24.95 

Adventure — Black Sanctum and CHixic fsfand by Mark Data Products Each 
cassette requires I6K Price: $19.95 ch. 

Cave Hueler — Experience vivid colors, bizarre sounds and erne cr lures in hot 
pursuit as you wind your way through a cave maze in search of gold treasures 
This exciting Hi-Res game by Mark Data Products requires I6K lor cassette 
version Price; $24.9$ 

Calilornia Residents add 6% Tax 

Master Charge/Visa and 

COD Accepted 



P.O. BOX 1110 DEL MAR, CA 92014 61 9-942-2400 



WE NEED MORE ROOM! 
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In fact i about the only way you can 
really find out about EPRAN is to order 
one and see for yourself. At least until 
they make the pages bigger. 

EPRAM 50 $100.00 

Special introductory price until January 
31, 1983. Personality module for 2508, 
2758, 2516 and 2716 included. Specify 
6800 or 6809 and SSB or TSC when 
ordering. Manual available seperately 
for $10, refundable with purchase of 
EPRAM. 

UMITEK ■ P.O. Box 671 ■ Emporia, VA 23847 




POOR MAN'S 
FLOPPY 



HIGH SPEED CASSETTE SYSTEM 

Now for the TRS-80 Color Computer 

The JPC PRODUCTS High Speed Casser* System, in operation 

tor over 4 years, is now available for all versions of the Radio 

Shade* Color Computer 

• TC-8C — Plugs directly into the expansion port of your 
TKS-80 Color Computer. It is lully compatible with all 
versions of the Color Computer from the standard 4K to 
the Extended 32K. 

• fAST — Twice tne speed of the Color Computer System. 

• RELIA81E — Less than one error in a million bits 

• SUPPORTS TWO DRIVES — Software selectable 

• ALL FILE TYPES— BASIC, machine language, data. 

■ MOTOR CONTROL — TWo on-board relays 

• EPROM OPERATING SYSTEM 

• SPARE EPROM SOCKET — 2716 or 2732 compatible 

■ OPTIONAI JBUG MONITOR — EPROM or Cassette 

• 6809 Assembler • Memory modify and lisl 

• 6809 Dis-assembler • Break point traps 

• ASSEMBIED and TESTED 
TC-8C 5129.95 JBl/G IEPROM) S34.95 1 

JBUG ICassette) S29 95 A 

TERMS ^^^^ 

SNnwig & Hjrw*9 S3 sofUSJ ^PTlk * -^l^^^C, C^ 
ss so (Canada) si sou ■_ W ■^t^Z.lT.W . 

(fon^n)Xh^i »V*^^or0°^ j4 .* bI S 



500 ■ 600 PM MST 
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HIMUS - lha Ultimata Monitor. Multiple BreaKpolnts, »lngl r- gapping. 
lorni*t«4 «■•"**-* du/aps. I/O oontrol- For tTU ooerda Made by ?lefcrre. Glakx, 
«*lh, Parcom. itaf-*.Tt» and SdTP, alt* ot «[tho*jt video board*. WO to l?9. 

SftLL <K Fix. FliMJ* slitefcit end * I m-i t*#a too, utlsfl I *s dictionary 
gl a(*0«f 70.000 «yd|. For Flan or Per con «>S. 169.25. lOrder S$6 

venlon* I rtfrt flturd ar.0 A«lodl«rei) . 

WRITE *H W»€LL - KCHI ■ 70.000-»ord dictionary right fr«i r a,r tax* 
editor antf twt«« an tt^t ipeller. for TSC'sCdltor endFlac 579.11. 
otK«r vQrilOAi oonlng loon. 

CHECK 'M TAJ: coaolrvei <nac*took reaomcl Hal Ion with Ineone tax 
breakdowns in a ■>•¥ row'tl eporec.ata ■ *•+* April mti", kvelleble for Flax 
or Parcoft DOS, tW, 

BASIC UTILIIT PACHACe r M uiMift, p<etty-pr I n f i . Cf Oat- 1 ndama and more. 
For *ercoo 005 or tflnlHa., 140. 

S«r-*t;HGC - fha oo 1 y oni lor Pofco* ditk lyeteat. 190. 

N£wrAJ.K *»he* your eoaeuter raid fo you . Thl* meaory do«p progr«a li 
Itfaal tor chKHIng aapry contant* «g«lntt a printer listing. 1JO on disk, 
or caaiette. 

ELUA - Our macnln* lanfluaft* warflon l« Just supar. Fgt Flat or Parcon 
CHH or ceaiefte, |15. 

Tr*IE-0£E ■ ■ thrnn-d1a*n»lonal tlc-t»C-toe. lor Flex ot Parcoe 00$ Ot 
cafesrrfe. Jl3. 

o*>0/6*(« HMMAfil 

SBC-0? klngla-boor d co»pyf»r Uaaa MO} alfh RAH, flow, 1/0. Id*»l 
oc'troller. Intelligent interface and «or»- PC (ward \2S, controller kit 
Hi, hi r .lift HJMBuC HH, alt with Bailc Jl99- 

CT-« larlal/parallal liter race card for HS-?J2 teratrial imd/or 
parallel havbosrd. idael for video board svsteen. PC board 129. 

COLOR C0MPOT£ft SOPf-fARC. 

HUM8U0 It greett Enter on d debug prograe*. analgia) tapes, connect to 
ramota terminal. 1 or copcmtarf, do tltlng. nobodx alia can alt* MtM&JQ. 
i)9.*9 on dlati or caa&ette, 169.95 on ROM pack- 

SPILL >h F\x liao above) tor Color Cora; g .tec disk syitee*. 1R9.29. 

OffCn '« 1AA fae* above) tor Color Coajutar disk rr»tea>* S>0. 

^■TALK Iim above! on «lik or «a»*atla. 120. 

SHRInP! (tiliai or OOOtO lOtft.llol on 4}lk or CHtltti. 115 aacn- 

RtMOTfRM - ConnKt (CRT tanilnal to fha Color U«p u tar aBd rwn [* 
raaotaly, ■«•«. thrtweh a nodaa. $19.99 on d(sk or catsetta. 

L,rt"?mt - ut> « ncri-sra»d«rd prtntar alth Voir Baalc. Disk or caaiatta 
119.99. 



for turthar I n>fora« II«n. sans or call tot catalog, or order by pttotia. 
St«ta rasldants plaasa Includ* salas tax. 
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'68' MICRO JOURNAL 

if The only ALL 6800 Computer Magazine. 
if Mora 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 year*) 
Monthly Average* 

6800 Articles TOTAL 

KB BYTE CC OOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: se.53 

(Based on advertised 1-year subscription price) 

68 cost per month: $2.04 

That's flight! Much. Much More 

for About 

1/3 the Cost! 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge □ — VISA {J 

Card it Exp. Date 

For □ 1-Year □ 2 Years Q 3 Years 



Enclosed: $ 



Name_ 



Stre&L 
City 



State. 



_Zip. 



My Computer Is: 



as Micro Journal 

9900 Caaaandm Smith Rd. 

MLfeMR. TN 37343 



SUBSCRIPTION RATES 

USA 
1 Year $24.50, 2 Year $42.50, 3 Year $64.50 

•FOREIGN SURFACE Add $12.00 per Year to USA Price 

•FOREIGN AIRMAIL Add $36.00 per Year to USA Price 

••CANADA & MEXICO Add $5.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank! 1 1 
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Data Research, Inc. Introduces 

for the 

COLOR COMPUTER 

and the 

TRS 80 Model III 



Data Base Manager $150 

Church Contributions Package $150 

Single Entry Ledger $ 95 



FLEX* and UniFLEX* software 

for the 68XX Operating System . . . 



INTEGRATED 
BUSINESS PROGRAMS 

for large and small companies 



Accounts Receivable 

Accounts Payable 

General Ledger 

Inventory 2 

Payroll 



Data 8ase Manager 



FLEX UniFLEX 

$395 $495 

$395 $495 

$395 $495 

$395 $495 

$395 $495 

$450 $550 



CUSTOMER 
PROGRAM 



VENDOR 
PROGRAM 



ORDER 
ENTRY 



1 



INVENTORY 



ACCOUNTS 
RECEIVABLE 



GENERAL 
LEDGER 



X 



PURCHASE 
ORDER 



ACCOUNTS 
PAYABLE 



PAYROLL 



DATA BASE 
MANAGER 



STAND- 
ALONE 
SOFTWARE 



Single Entry Ledger 
Check Balancer 
Costing and Estimating 
Church Contribution Pkg 
Church School Billing 



• Fund Raising 

• Custom Programming 

. MFI (Extensive Mlg./PO) 

• Bulk Mailings 

• Maintenance Schedule 
. Vendor Program 



• Purchase Order 

• Accounts Payable 

• Accounts Receivable 

• Customer Program 

• Order Entry 



U Sat E a RSAL ^ 
, a research 

I^VINC 



'FLEX & UniFLEX are Trademarks 0/ Technical Systems 



2457 Wehrle Drive,D-1, Buffalo, New York 14221 
Phone (716) 631-3011 __ 

""^ " VISA' 
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64K SS-50 STATIC RAM 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT ICs + CAPS - $18.00 
FULL SOCKET SET - $15.00 



ASSEMBLED AND TESTED ADD $40 

FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

* Fully supports Extended Addressing. 

* 64K draws only approximately 500 MA. 



56KKI1 
64KKH 



$269 

$319 



200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 

YOUR HIGH SPEED APPLICATIONS.) 

Board is configured as 3-1 6K blocks and 8-2K blocks (within any 64K block) 

for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 

Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 

One Board supports both RAM and EPROM. 

RAM supports 2MHZ operation at no extra charge! 

Board may be partially populated in 16K increments. 

16K STATIC RAMS? 



The new 2K x 8, 24 PIN. static RAMs are the next generation of high density, high 
speed, low power, RAMs. Pioneered by such companies as HITACHI and 
TOSHIBA, and soon lo be second sourced by most major US manufacturers, 
these ultra low power parts, feature 2716 compatible pin out. Thus fully 
interchangeable ROM RAM boards are al last a reality, and you gel BLINDING 
speed and LOW power thrown in *~)r virtually nothing 



. 



Digital Research Computers 

<OF TEXAS) 
P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214)271-3536 



TERMS: Ado $2 00 poslage We pay balance Older under SiS add 7S« 
Handling NoCOD We accept Visa nnO MasteiChargc Te» Res add 5% 
Ta» Foreign orders (e«cepi Canada) add 20% P S H Orders over $50. add 
85c for insurance 
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ARCADE SO 



POWERFUL COLOR GRAPHICS 
UHI the new TMS9918A Video Display Pro- 
cessor High resolution 256 « 192 oiael display 
with 15 colors 16k Bytes ol onboard RAM does 
not reduce user memory 32 graphic images can 
be individually moved wilh simple X Y commands 
for smooth animation 
External Video input allows subtitling 
NTSC composite video output 
SOUND EFFECTS AND M USIC 
Three AY3-89I0 Programmable Sound 

Generators 
N me timullaneou s voices 
lhtee independent noise Sources 
Onboard stereo amplifier drives Iwo 8 ohm 

speakers 
ADDITIONAL I/O CAPABILITIES 
Eight analog inpuis with 8 bil rgsolulion 
Support* lour toystick* wrilt pushbutton switches 
Eight bit parallel I/O pori 
Entire unit maps inlo2S6 byles ol memory 
DOCUMENTATION AND SOFTWARE 
Programming manuals lor Video and Sound 

Processors 
Subroutine library and Super Demo Male Came 
Example programs in BASIC. FBASIC and 

ASSEMBLY 
User libraiy and sales support 



ARCADE SO.assembled and lesled $325 00 

Video and Audio connector set 15 00 

A Joystick connector set 1 5 00 

2 Radio Shack Joysticks 24 00 

UH F channel 33 modulator 32 00 

Gold Molex connectors 12 00 

A/BASIC lor 6800 11000 

FBASIC lor 6809 I 1000 

FBASIC (win ARCADE 50) 75 00 

FBASIC (manual only) 10 00 

ARCADE 80 (TRS Model II 395 00 

ARCADE 100 (S- 100 BUSSl 375 00 

ARCADE 50 RGB 375 00 

LABVIDEO (Motorola EXORbusI 375 00 

LABVIDEORGB 37500 

NEW MV09 6809 Processor Board 225 00 

■Comes assembled with PiA and ACiA 

•I 2 Sockets lor 2716. 2732 or RAM 

'Supports DMA disk I/O 

'Ideal loi 6809 upgrade or process control 

AMDEK COLOR I Monitor 42500 

AMDEKCOLOR It Monitor 79900 

AMDEk COLOR III Monitor 49900 

256K Oynamic Memory Board 79500 

lassembled) 

256K Dynamic Memory Board 395 00 

lassembled W/64KI 

64K Dynamic Memory Board 295 00 
lassembled] 

Specify 5" or 8" soft sector disk lor TSC s FLExor 
MICROWARE S OS/9 system 
TERMS CASH VISA. MC.COD 



FBASIC 



TERMINUS DESIGN INC. in conjunction wilh 
Mtcroware Systems Corporation, is proud to an- 
nounce FBASIC-an enhancement ol Microwaies 
6800 A/BASIC Their lastcom piled BAStCnas been 
adapted tor 6809 users with added video and 
sound teatuies lor ARCADE 50 users F BASIC is a 
true compiler trial produces optimized machine 
language modules which are ROM able and require 
no Run-Time package FBASIC requites less 
memoryoverhead and runs hundreds ol times (as- 
ter than BASIC interpreters It supports standard 
BASIC instruction including Slnng functions. Disk 
I/O and last integer arithmetic with mulliplapreci- 
sioncapability Graphics verbs and (unctions fully 
suppoit me Arcade 50 Arcade statements include: 



■ NIT 


MODE 


BLANK 


BACKDROP 


SIZF 


MAC 


VREG 


OILAY 


MOVE 


□RAW 


FCOlOR 


JSWIICH 


REMOVE 


RORAW 


8C0L0H 


SWITCH 


PSG 


TOME 


EMVL 


VOLUME 


A DC 


SPRUE 


SPNAME 


ENDEF 


SPCOLOW 


RSPRITE 


SPDEF 


PATOEF 


VPEEK 


VPOKE 


VPF1INT 






TERMINUS 


DESIGN 


INC 




16 SCARBROL/GH ROAD 




EILENVVOOD GA 30048 




(4041 474.4*66 





SIMMSMM^ 



ff/flUTO - COMM 




6809 
FLEX 

FEATURES 



The 'modem' 
program that 
automates 
time sharing 
communications. 
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I UAfl 1 din r»rm*i, ifcm mnM mode fw i#h< M«>n h«vd ulv iyi(«iu 
P> Htt ptm*/t ckttKlw nodi 1*i tiMUuttatf It jn rd»l«r <*#••}* i hM **■ 

mm$H !P*i idrfap ptttt+t h* •** '■'•( 
I DaUvtd e* ro«J (mm .w«t»f —6 or dnJi hit w*t 
I «?5 »0>t dOCWNMlOd COrtimmdt 

Prict for 1 si 2 months introductory tale - $6900 (Reg S75) 
Manual only S3 95 
Spectfit reduced pttcgs tor computet cfob trruMipk putctntsts 

♦^des^ruiort™ 

6712 S PRESIDO ST SC0TTS0AU. A2 8S2S4 

ORDER TOIL FREE 800-272-4817 
ARIZONA CALL COLLECT 1602) 991-1657 

FOR IKFORMAIION C«U IS02I Ml 1(57 



Vw 



ENGINEERS/TECHNICIANS 

THE MICRO 68000 
IS DESIGNED FOR YOU! 

COMPLETE, READY-TO-GO SYSTEM INCLUDES: 

□ 6 amp switching power supply □ Keyboard 
O Display -Hex & Binary D Pete Bug keyboard 
monitor □ Optional Macs Bug CRT monitor □ At- 
tractive cabinet D Dual RS232 inteiface G 32 bit 
parallel I/O Q Versabus compatibility □ The only 
system that provides for direct entry of 68000 
machine code. 

For information call (714) 566-3911 

Computer System Associates 

7562 Trade Street. San Diego. CA 92121 
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SMOOTH " Software 



Speclly 68O0 or 6809 SS8 or FLEX" 5" or «" 
Printed source kshng is availed** tor an additional 
All in One Write n Spell •no Spatln Fn Package 



ALL IN ONI 

Editor - Text Processor - Mailing Labels 

Mailing Litis - Use any CRT lerminal and punier 

Supports Editing eommand* such as bottom, change elele. tind inserl liingla linel, 

mpul (mullip e lines). Iisl, next, overlay Iwilh cursor editing, characlar deletion and 

insertion), overslrikellor selected darker text), print, reslait.set.lop. underline, up, and 

verify 

Supports Test Processing commands such as block copy, block move, centering. 

margin justification (widen end narrow), paging, and tabbing 

MeJShtg, Ltate and Labels, use ine same mailing hsi disk tile iwith protected areasl for 
both mailing i*beis end repeal letters Repeal lettereara personally adresaed to each 
person or selected persons on lha mailing list 

Meet Powerful Fee HanOBtr found In enyed nor Appendonellletolheeno'plenolher.or 
•nserl (merge) one fee into another as oatMgneted by ma kne porn (at Print specified 
knee to rowr printer or to • disk Me Edit liles larger »en 'he »«l Outset Ooes not 
produce output tiles when not desired Delete disk files irom the editor 
printer commands. Control characters can be sent to me printer for lormai control 
either directly Irom the control lerminal or by imbed *ng them in the text The set 
command contains interlace inilialiielton and character output routines to support the 
SWTPC M PC mleilaceas wellaslheitandardseriBJIandparBllelinleilar.es Jumps sre 
also provided to user supplied printer routines UserselaclsthePOr1eddr*ss(0lhru7. A 
or Sj thereby eliminating Ifie need tor the user to install prints' Sollware routines Editor 
can be initialized tor aiiner a or if} addresses per pon 

Editor sllows exiling to either the monitor or OOS and then reenter (Warm Slarl] without 
destroying previously prepared lext in the buiter The Restart command erases 
contents in Ihe buffer without the user having to reload ihe Editor 
The Editor allows the user to toggle between full duple* Ino echol and half duplex 
(echo) as needed it responds to commands m both upper end lower case and can be 
used to creete assembler source code and Basic programs as well es text 

75 00 
35 00 
195 00 

Software by Technical Systems Coneuttanle, Inc. 

Flex" (includes Editor end Assembler! 1 50 00 

UnlFLEX'" (includes one yeer maintenance and update) SSO0C 

Editor 50 00 

Assembler 50 00 

68000 Cross Assembler on 6509 250 00 

6909 Cross Assembler on 6800 100 00 

Text Processor 75 00 

Extended Bean; 100 00 

Basic Precompiler (specify standard of extended) 5000 

Basic for UniFLEX"" (includes one year maintenance and update) 200 00 

Pascal (Flex") 200 00 

Pascal (UmFLEX"| (includes one year maintenance and updatei 300 00 

Sort'Merge Package '5 00 

BeM Fia> utilities '5 00 

68O0 Flex" Utilities 100 00 

Debug Package 75 00 

Diagnostic Package 75 00 

Software el Micro tea i* St/sMim Corp. update SOURCE manual object 
OS -9" Level One Operating System 75 00 OOO0 4000 20000 

OS-9" Level Two Opereling Syalem 75 00 N/A *0 00 50000 

ASIC0 " 75 00 WA 2500 200 00 

BASIC0 " Run- Time Package 100 00 

OS- 9 " Macro Ten Editor 30000 1500 125 00 

OS-9' - Intel active Assembler 300 00 10 00 12S0O 

OS-9 " Inleraclive Oeoogger (Disk versianl 100 00 10 00 50 00 

CIS Cosol Compiler 250 00 N/A 00 00 90000 

CIS coooi R u n. Time Peckage 400 00 

Pascal Compiler 100 00 M.A 00 00 00 

Pascal Run-Time Package 100 00 

Microware yearly support service IS20000 tor OS.9 Level 2) 75 00 

SWTTC K.I Assembled 

OMF2C Disk Controller Boerd 59500 

ijaOSSWTFC FLEX'" Disk ana manual 35 00 

6609 SvVTPC FLEX" Oisk without manual 15 00 

OC-4 Oiak Controller N/A 23000 

SBUG-E (2716competibte| 25 00 

M P-A2 6*00 CPU BOAHO 15000 

MP-S Serial inteifece (Single port, limited quentity) aOOO 60 00 

MP-S2 Serial interlace <d al port| N/A 120 00 

MPLA Parallel inlerloce {duai port, limited ouenlilyl 40 00 60 00 

MP-L2 Parallel interlace (duel port| N/A 12000 

MP-R Single voltege 2716 prom programmer N/A 114 50 

MP-N Calculator board 54 95 92 00 

MPT Interrupt timer N'A 92 00 

S32 Universal Static Memory Board N/A 124 50 

MP-09 6609 CPU board (Used (225 00] N/A 295 00 

S9A Chassis. P S . 68B09 CPU. BK RAM. One Seriel Port N/A N/A 

Universe) 0*M M»T Bare •eofhwboerd 6»OQ/6809 4/16 addresses per port. 
5 50 ptn/6 30 pin slots, baud rate generator. 6640 interrupt timer 

slow device circ^'lrv. 15 1/6 x 9 3/fl" 55 00 

Connectora ttOpin) Tin Gold 

Male with squere pins 9.50 I 50 

Female 50 150 

Special Software 

4K 6609 HUMBUG 75 00 

4K 6600 HUMBUG (RAM needed el tAOOOano SO000) 65 00 

2X 6600 HUMBUG (With cessans LOAO and PUNCH) 40 00 

2K 6600 HUMBUG {Extra commands matted of cannula tottwprtl 4000 

Other HUMBUG versions including video versions ere available 

Spell'n Fix by Peter Stark 6929 

Write n Spell by Peter Stark 7511 

Aii-m-One. Spell n Fix. and Writen Spell peckage 195 00 

Oynemite Disassembler 60 00 

SUPER SLEUTH Disassembler System iStOI 00 for OS-9 version) 9900 
■1M DtrMES 30 day guarantee. SD/OO capability t heed Hippy 2 heads 
5-1/4-.40 tracks 25000 29/100 32500 
5-I/4-. 80 tracks 32500 33500 42500 

MPI — Servce Manual (General, covers 40 and 60 track) 2000 

MPI - Service Manual (Sp ily 40 or 80 track) 25 00 

Siemens Manual '000 

6" 77 tracks 375 00 495 00 

ft". 77 Hacks. Thin-Line 460 CD 52500 

Microti me II Ceten ar and Clock Board 75 00 

Oale Mail 16K EPHOM bareboerd (2706 chips) 3000 

SMOOTH * and ELIKTFtaV* are trademarks of AAA Chicago Computer Center 
FLEX and UnlFLEX are Hade marks of Technical Systems Consultants. Inc 
OS-9 snd 6.ASIC09 sre trademarks 01 Microware Systems Corp 
GIMEX" and GHOST* are registered Irademarki of GIMIX Inc 



EUKTRA'" SS50 Computer Products 

ElEKTRa o-s Dual drive cabinet lor 5-1/4' dnves with power supply. 

line cord fuse, power swtlch. and power cable to drives 125 00 

ELEKTRA HD-5 (Heavy duly version of D-5 package above) 15000 

ELEKTRA SHD-s (Super heavy duty Powers 1 Winchester and i lloppy) 175 00 

5' ribbon cattle tor dual 5 1/4" disk drives 4000 

ELEKTRA 0-6 Dual drive cabinet, power supply, ps ceble lor ft" drives 350 00 

Cabinet for dual 8" drives only 250 00 

Power supply tor dual 6 drives only 120 00 

PS cables only ISpeclly brand and type of 6 dnvesl 3000 

6' ribbon cable lor dual 6" disk drives 45 00 

TERMINALS 

Hazallin* 1420 

Haieiline E spirit 1 

Adds Viewpoint (Green Screen) 

Televideo 925 (Green Screen) 

Televideo 950 (Green Screen) 

Prlnlem 

Okidaia ML 82A (120 cps 9x9 bidirectional serial and perauei) 

Trector tor ML 82A 

Okidaia ML 63A { 120 cps wilrt tractor! 

?K byte Butler (High speed RS-2321 

Dot addressable graphics 

Okidata ML 64 (200 cps. 2K Graphics. Parallel) 

Okidata ML 84 (200 cpa, 2K Graphics. Serial) 

Tl 610 w/lower case and lull vertical lorms control (limited quantity) 

Florida Oats 1600 cpsl 

NEC 3510 Std 

NEC 7710 Std 

Epson MX-60 T (Centronics competible parallel interlece) 



(wllh Serial RS-232 interface option) 

Spare Pnni Head 

Spare ribbon cartndge 
Epson MX-100 

C ttoh Prowrller 6510 (Parallel interface 120 cps) 
Optimal Technology. Inc. EP-2A-79 Eprom Programmer 

{Personality Modules extra for above programmer) 
Optimel Technology. Inc 30 pin parallel I/O board lor EP-2A- 79 
Software package lor EP-2A-79 (Specify 6800 or 88091 
Smoke Signal Broedcasllng 

OCB-4A Double enstly Conlroller Board for 5" and 6" with DOS 
DOS69D OS Update with Editor end Assembler ISpacity 5" or 6") 
SSB Monitor (Specily 6600/6809. 5800a/tEOM/tf 7EB) 
S5B version of FLEX** Iwiinoul Editor and Assembler] 
LMFJ-1A Motherboard 
SCB69 BB09 CPU Board 
PAR-i Dual Pon Parallel Board 
SER-2 uat Port Senei oard wiin 2 Cables 
Static Memory Boards M-16-X 195 00 M-24-X 295 00 



495 00 
525 00 
525 00 
775 00 
995 00 

475 00 
60 00 
77500 
125 00 
50 00 
H95 00 
1295 00 
1400 00 
3495 00 
I4M 00 
2445 00 
525 00 
add 7500 
3995 
950 
725 00 
525 00 
169 00 

3500 
3000 



549 00 

75 00 

75 00 

ISO 00 

399 00 

39900 

89 00 

12900 

M-32-X 395 00 

Dynamic Memory Boards Ml 26X99$ 00 M 258X1295 00 M 512X1895 00 

Gt Mix 

6600 CPU Board 224 03 

with timers 288 06 

with baud rate option edd 30 00 

wllh 2MHI option add 15 00 

2 MHI 6809 Plus CPU. lime of day clock, ballery backup. IK NMOSRAM 576 05 

CMOS RAM substitution 6 00 

GIMIX Dynamic Address Translator 3500 

SWPTC cornpaliW* DAT 15.00 

9511 A Arithmetic Processor |4MHr] 312.00 

9512 Arithmetic Processor (3MH-, 26500 

GMXBUG-09 (Terminal Based) IK scretchpad required 9866 

Manuel end Sourca Listing only 38 62 

Bootstrap Prom 30.00 

Video Prom (includes bootalrep) 30 00 

Filler plate lor 5- 1/4 " drive opening 1 4 92 

Baud rale generator boerd 68 93 

Missing cycle delect card 38 23 

Prototyping board (50 pin not) 5666 

Prototyping board [30 pin noil 3633 

Disk Controllers (All have oats sepsretors and can be used with either single 

or double headed drives) 

5" single da nn ry controller without 1771 chip 156 36 

5 ' single dennly controller complete 1 96 46 

S" and fl single density conlroller complete 226 58 

5" double density controller with variable precomp 796 28 

DMA 6" AND 8" double density controller with variable precomp 588 68 

GIMIX version ot FLEX" (without Editor and Asaemblerl 9000 

Double disk regulator card 66 22 

Ribbon cable ror two 5 1/4" disk dnves (inboardi 34 98 

Ribbon cable lor Iwo 6" disk drives (outboard) 44 26 

8" disk ribbon cable and back panel connector set 29.25 

B' disk dnve cebinel with power supply 648 16 

19MB Winchester end conlroller update 4206.90 

36MB Winchester end conlroller update 6688 91 

Memory CMOS WITH NMOS NO 

SAT BACKUP BAT BACKUP 

64K Sialic HAM Boerd with 24K ol RAM Installed N/A 346 27 

64K Sletic RAM Boerd with 32K of RAM installed 518 38 398 37 

64K Sialic RAM oard with 46K of RAM Installed N/A 516 47 

64K Sialic RAM Board wilh 5 6K ot RAM installed 728 58 578 57 

64K Static RAM Boerd with 64K ot RAM installed 798 64 638 67 

16 Socket E PROM/ROM/RAM Board 238 32 

fin Prom board 12706] 98 34 

32K Static RAM B ard with 32K ot RAM installed 245 00 

I/O Boards 1 port 2 port 8 port 

Serial interlece 88 41 12643 31146 

Parallel interlace 66*2 198 45 

Cable sets for above boards (specify board) each 22.96 
Video Boards 

64 or 32 X 16 1987' 

60 X 24 without RAM character generator 396 74 

60 X 24 with RAM character generator 456 76 

High resolution (512 X 512 dot resolution) 996 77 

2MH- 6809 P US Computer System w/o Olek Cont w/rtSft Corn. w/SW COM 

With 56K of memory 2496.29 298859' 3248 49' 

With 12SK ot memory 379839 

Wilfi 126K snd 19MB Winchester 6998 09 

With 128K. 36MB Winch dual 8 1749899 

'Includes GMX8UG FLEX. OS-9 software selectable 

'With CMOS RAM and Battery Backup add 150 00 

Mainframe (Chassis. PS. Switches. Fan. Motherboard. Baud Hate Gen.) 1 19ft 19 

AAA Chicago Computer Canter 

See our ad on the previous page to your 1*11 tor ordering instructions 
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COMPUTER PRODUCTS 



AAA Chicago Computer Center 



ELEKTRA CHASSIS Includes cabinet. nOv power lupply, power supply Clbles. 

" icld 





Ml Cn fVjveirywv^hl OOM'lhlck otuminum Initio* it IMT 
MOP Of 21 -Jf 0000 by S-J/4 high PeMve duty AC line cord AC fuse ItaydeX EMI 
filter Fan wi«l lilts* Baca penal has lOci/toutttter D' typp data connectors: Frontpenef 
hss hay on olr power switch, 2 ill mm tpd pulh button switches IRpipl end 
NMt/Aoort). pro loo cutouts for S.I/«" disk Hunt 

•OWtN (gPTVT t-IWheetquelily (nil ptw tvPplyCONSERVATIVELY rated el jSe 
*v. 3e«J foe. 3s itt -lev 3 primary inputs lor tram. 'Hid, and IVeevy loading 
M IK PW OUIAT CrR • OA A D Wl T H C UUI Standard version lor 2 1 loppy d ri vet Kttr, 
duly *ft<on for 1 Winchester drive and 1 floppy drive 
ELI KT Put MOTHERBOARD Heavyweight 125 Met IS long by V wide 1 1 memaiy 

iSOpinielolB 4 or Stints may oe cut oil loi mc-Moriing to 14 or TO lengths respectively 
I/O 130 pin) slott Complete add ran decoding or I O Molt Choice of 4 a or 16 
add rap i p i pe* I/O Mot ttHPMniiloiiOilMt urupuM «u M o> inert 
•ncrewejnrs resvaecliirei y I - spacing lalssss n all memory and I/O sloes Eatenoed 
addrtttJng capability lor both memory and I porta lor mealing SS-50C but 
tpecilicelions On board baud rale ganaralor with low and high ranges providing 
lumpw aptpciMi* rates o< '5 mrowrsh as.eoo tor eecn on me free Mud raia iikm stow 

davos circle try permitting iMHrNpn disk coaMroaare to run rath 2 MHJ- SO P»nCPU 
bdrVdp 

EUCTU CPU M Lite airier the 8802 or SBM Itg run MOO soltweie] or 6009 Hn 
evowsaon <er up to ] 7't6EeTorre> 1 K scrstcnassd IPCaAWOlripte timer and an optKanat 
baud lata generator prondWaj Pa urj ralaa from ltO«rouOh Mem Baud in tao ueer 
erseae Trkj Board aupasvta OUA *y either MALT or BUSREO ananatlM 
■d The board does n« s.«x*)ii a OAT and ineaelore does nor auppnn 



CPU a used 

' C onvpeyicite rnonrora *n 
PAP mumm moot and SBLruVE (VI SrttUO. and QUI BOG -OP m Ihe BKK maoa T np 
ELEKTRA CPU 6/9 will run any or Tha popular disk controller boards with the 
appropriata to' I warn OSS'* Laval 1 it avai labia at shown below 
■MCHM OP* DUAL PORT SERIAL CARD F.it tha Hansard 30 pjnSSSO but I 'Ottol 
Cen be configured lor 4 addresses par port with tha fl port 2 addresses higher than tha A 
port or (or 16 addressee par port with tha 6 port 4 addresses higher than the A port Each 
port it terminated at two 14 put dip sockets one sockol conligured tor modem and the 
Other for terminal or printer RTS. CTS DTR. 0C0. and DTP, pre appropriately 
implemented Each port hat independent selection of baud rale Each port allow* tha 
interrupt request lo be indapendently jurnpered lo the IRQ or FIRO/NJMI but Hn*. 
ELEKT RA OPP DUAL PORT PARALLEL CARD F ill Ihe tundtrd 30 pin SS- SO bin I/O 
iLot Can be uaed in either the 4 or IS addretaei par I/O tlot configuration occupying 
thefinl tour addretaet ol the I.' O tlot The direction of tha TTL buff art can be control led 
by ail net on board jumper connecion or by ■ trgnai from the peripheral! The interrupt 
redueet linea 'or each port may be indmd ueiiy p u mpered to either the I RO r F I PIO NM I 



1300 00- 



OS»1.t 
2294 00— 

N/A 

N.'A 

1975 00' 



ttartdard ditk regulator board with power cablet ettemblad motharb ard wilfi golc 
tquara pin connect '» W25DO 

ELEKTRA CHASSIS with 2 CIMIX 32K memo y boarda IS4K lolati 
ELEKTRA CHASSIS 2 32K GIMII memory boardl ELEKTRA S/9 CPU 

The ItSM 00 combination tbcHre wiih ditk controller board and 
totiware a» indicated fmorvlo* mutt be added) 

SSBDOS FLEX- 

SSB OC8-4A (SO/DD, control! up to 9 rtoppietl W»S 00 2245 00'" 
'"mcludei SSB DOS ef» 

filUH HA DUA Conlrdllai N/A 2225 00' 

GIMIX 128 Douek Oentily flO ControrUt fa-A 1935 00' 

GlMlX >SS Single OentUy PIO Conl'ollai N/A 186500' 

Other comuineiipna ..tiljrxi 
ELEKTRA CABINET 
ELEKTRA llov POWER SUPPLY 
ELEKTRA CABINET 1 1 0» POWERSUPPIT A NOPOWE R SUPPL T CABLES 410 00 
ELEKTRA CABINET 110V PS PS CABLES STO DISK REGULATOR 

Avn r.ARt es 4«o oo- 

'Add f30 00 lor 220v 

STANDARD DISK REGULATOR BOARD AND CABLES SO DO 

HEAVY DUTY DISK REGULATOR BOARD AND CABLES '5 00 

FILLER PLATE FOR 5.1.4 DRIVE OPENING 1000 

FAN FILTER 1000 

See our ad on the neat page for our CLtKTRA Ropei drive cebrnett 
OOLD 10 PIN CONNECTORS iSpei.ir maw • aoueia ptrra or temetet 
TIN 10 PIN CONNECTORS ISpacily male wtduara pini or lam la) 

BARE 



260 00 

175 00' 



ELEKTRA MOTHERBOARD IGotd conneciort) 
ELEKTRA MOTHERBOARD (Tin connector!) 
ELEKTRA CPU S/9 

ELEKTRA CPU S/9. wiiit baud rata option 
ELEKTRA DPP DUAL PORT PARALLEL BOARD" 
ELEKTRA DPS DUAL PO T SERIAL BOARD" 
"CABLEFORDPPOR OPS 12 needed apacny tjoa/d) 
MOOEUS 



BOARO 

SO 00 



20 00 
20 00 



KIT 
320 00 
240 00 
225 00 
2S0O0 
6000 
4000 

MANUA L 



i so 
so 

ASSEM- 
BLED 
3*0 00 
300 00 
275 00 
300 00 
BO 00 
SO 00 
20 00 
AUTO 



ANSWER ANSWER 
44900 54900 
17900 21900 
14900 N/A 

239 DO' 
5*9 00' 



1200 Baud (120 cpa). dii I coravec i lu S Robot* a) 

300 Baud 130 cptl direct connect <U S Robotictl 

300 8au (30 cpav ecoutlic <U S Rotohcal 

1200 Baud (120 cptl direct connect Irieyea Smart Mode/tii 

300 Baud (30 cpt] direct connect I Ha yet Smart Modem) 

WARNING AAA Chicago Cprnputer Center doet not provide repair Of dulgnoetlc 

tervice lor custoiner attembled hilt AAA Chicego Computer Ce tor doee warranty 

and maintain tai vice lor our aatembled boerdt Tne customer anou* carefully like into 

conaidaialion the tmall dilfaianlial eapiraliug our Lil and assernbled prlcet whan 

making hit choice of purchate 

We have introdueed our line of computer equipment wilh the purpote of ofta mg the 

highett quality of cunvurjiit* poet eej at etlvdaeue »<" Thrne product* en 

intended for OEM rtpjiAtfAlieem where ■« « »va reeemreiipaiy ot the purchpeer to 

integrate theae eompo n eTilt with tuiUole memory ditk controRerm drivet and 

software along with I/O terminaH to torm woraing computer tytlems 

Pnc a and inrenlory are I blect lo change without advance notice 
This ed it our 4 



SUPER MODEM PROORAM 

Trantrrut manually IP dielant computer 

Trehtrmt ditk liters (teat) of any length to distant computer 

Receave •fid Mve draft f net (test) of any length on locet diti tytfem It send ing epmpuler 

does not support an X-on /X-olf protocol . than the received hlet are umiled in safe by the 

computer memory 

Tested to transmit and receive lent el speeds up to 9600 b ud (CRT terminal must be 

capable ol operating at a baud rate nigner than tha one the modem is operaled al ) 

Hat duptea option in case distant computer doesn't echo 

Echo ofihon so user cen simulate p tire menng system (Super Modem Progrom 

dootn t support aulo-enswer out me source is provided for inoae tnoimouelt who wish 

10 adapt out program to lhair special needs ) 

Replaces CH with CR/LF (user option) tor rhoae usunabme ah nng systems rfujt dont 

transmit LF a 

Slow diss file Iranansl (user option) beted on characl r ventica on lor use on time 

shan ng systems l o which diss files cennol be sent et speed tugges ted by the baud rale 

Please specify 6*00 or ABM. SSB or Flex- 5 or » 

Manual end diss with boih source and object code ,,, S75oo 

STANOARD MOOEM PROORAM 

SsmeaaSuoer Mo m Pro rsmsDDve but without ECHOoPIMjn. CR/LF for CRopflon. 

slow diss lee transmit option nor x-orvxoliopuon Receptonofdits tiles it limited to 

those smetj enough to completely lit within the receiving buffer 

Ptecae Spec.ly 6S00 or SBTJB SSB 01 FLEX- 5 Of* 

Menus' with instructions, source titling and flowchart diss with 

bolh source end oOreo code J450O 

Mehual with instructions', ouree Iistin9. and ftow chart 2500 

TERMS Minimum or r efOOO Shipping and handlingestimeles within tha Conensntal 
US add >•• [minimum J2 SO) Illinois residents add SS sales las we anil ralund your 
overestimated shipping and hendling charge t Foreign shipping end handling, add 10% 
IMHMtMUM 110 00) Foreign ordersmueibeprepeidinUS doners Heevy foreign itemi 
will be shipped an Ireighl coiieci Pieese phone between 4 PM and » PM weeadayt rl 
ouastrons arrse regarding shipping lees Master Charge Vise, end Anvencen Eapiast 
honored 

Oweauarsn ■-«— ■ ^ „ -■— - 

pfwarae lor isc rsnace) help during evs hours . nd c ess d asvave The tooVeBsarm crvsngng 
of our inventory and prices makes it uneconomical to publish a cstslog Our ads are 
intended to serve iftml purpose Prices end inventory am subyKt to change without 
advance notice 

AAA CHICAGO COMPUTER CENTER 

120 CHESTNUT LANE a WHEELING IL 60090 

13121 4S9-04S0 

Technical consultation available 4 PM to 6 PM most weesoeys Ooeed evenings end 
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DH^NITE COMPUTER SYSTEMS 

PLEX 9 DISC AVftlLftBlLlLTY 
Branit* Dc*iout#r icftMir* now *f*ll*bl« on 5* £9 ^LjEK di*c» 

THE DISASSEMBLER FfWlLV 

So ore a lutind tdantical with TSC 6AA3 EDITER - Ua»r »y*tbol 
tabla* - Local «rid Uiobal lab*)* and •xCr»tior« - Qol i on« I 
8»"»r*t Ion of occur anc* tvUNbvnd local (orogr»i>> labvl a * 
t*wv identification of data irii« - FCB - FDD - FCC - Stvp 
d i M«B*Mbly om progr«w or data itittvint at a t *■■ - Sovci 
t*o* or duo f»r TSC EDITER l«Put - flun iSC ASSEMBLER Hit* 
Mtntutl noi)) Cicition * Prot>]*« coda* flaggad on output 

C»r.vini»nt Mnu flrivirv optiom carry out tadiou* error proni 
di»a»»»wbly ppintioni - rapidly and accurately 

JUST l**OT V0U NEED rO COWtRT THOSE &SO0 ft 6902 PROGRAMS' 



6ft8* to 6fi«9 D]b«6fi£«8LCn I *m July *&£< ad I 
&S02 t» £803 OlBBfiSEHM-ER (■>■■ Auflutt * 66* ad> 

COHMfJIGN PROG*** 

6M3 to t*«9 DISASSEKSLEft <aaa Jur* « 6C' #d> 

LIMITED VFER 

Any two DIBRKSChBLERS orderaeJ together 
AH thru Q1S«SG*HK I »h erdered together 



**9.95 
•49.95 



•74.9S 
•99. 93 



, * Other* in the ifrin of mpir drpgrim for It ha £009 . . 

EPRGfWEfl - uit Mttn SWTPC rtP-R Pr«gnM«c «39. 95 

TCitTHfitTER - use with TSC EOITER - *yn**-9i»t Jc 

editina and Droctitmg pach'Oe «39, 93 

FILEMANAGER - j»* with JPC TC-3 h i Qh iPtid I/O board - 
ccaoriihanti vt cjftifttt oriented operating «y«te« - 

Ce»e»tt»/Diec »S9. 95 2716-1 EPROfi »39. 93 

All ■fflCI*M - h«1I d«un*ntad and VERV FfltCNDLV 



Ron *n any SS50 £809 tyittm with pirnmal Chang* - Co«Drtl\tniiv 
manual* - Objact prograaa on KC ca*sette or 5.25 FLEX duci 

CRfWlTE CWPuTCR SVSTEWS 

W/C Reute 2 »*m 445 VtSfl 

HlllftKtrg. HH 03244 



Compusense 
U.K. 6800/6809 
SPECIALISTS 



Christmas Specials Exclusive to 68' Journal Readers 
— LIMITED QUANTITY AVAILABLE— 

1. SWTPC 6800 CHASSIS KIT U S S200.00 

—comprises case, power supply (1 10 240 VAC) 

MPB 2 MOTHERBOARD 

ALL COMPONENTS AND CONNECTORS 
—VERY EASILY MODIFIED TO USE 6809 CPU 
—ONLY A FEW LEFT, FIRST COME FIRST SERVED' 

2 SWTPC MP S SERIAL INTERFACE PCB U S S20.00 

3 SWTPC MP LA PARALLEL INTERFACE PCB US $20 00 

4. SWTPC DC2 DISK CONTROLLER PCB US $40 00 

5. SWTPC MPA 2 6800 CPU PCB US $4000 
6 SWTPC MPS 8K STATIC RAM PCB US $4000 
7. SWTPC MPB 2 MOTHERBOARD US $50 00 

— parls lists & schematics provided 
(air Ireight al cost) 
UK ELSEWHERE — CALL US FOR LOCAL PRICING 



TELEPHONE; 01-882 0681 
01-882-6936 



TELEX: 881-3271 GECOMS G 



ACCESS MASTEHCHAHGE ACCEPTED 



COMPUSENSE LTD 

P.O. BOX 169 

286D GREEN LANES 

PALMERS GREEN 

LONDON N13 5TN ENGLAND 



STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



STYLOGRAPH 2.0 

All of the convenience and features for which 
Stylosraph is well known plus: 

• True proportional printing on specialty 
printers. 

• Files longer than memory. 

• "Help" command to aid in learning. 

• New menu driven, self prompting func- 
tions 

• Left and right scrolling for pages larger 
than screen. 

• Embedded printer control commands 
allowed. 

• Simplified method for underline, bold- 
face, superscript, etc. 

• Supports NEC, Diablo, Qume, 737, and 739 
printers. 

• Can be user configured for virtually any 
terminal or printer. 

$295, manual $15, updates from old versions $180. 

STYLOGRAPH MAIL MERGE 

This program takes files of variables, such as names 
and addresses, and inseits them into a Stylograph text 
file for automated mail list generation It will also allow 
a number of Stylograph text files to be appended at 
printout time so that page numbers and headings will 
be continuous in the printout. 
$125, manual $10. 

STYLOGRAPH SPELLING CHECKER 

This is a valuable addirion ra any ward processing 
application. Ir checks all words in a manuscript against an 
Internal dictionary. The dictionary included has o 
vocabulary of aver 36. 000 words and is fully expandable. 
New words encountered in rhe text may be added to the 
dictionary making rhe creorian of custom roilared 
dictionaries a snap. 



S145. manual $10. 

When ordering specify operating system <FL£X. ", Unifiex" 
or OS-9) and disk size. VISA & MC occepred. 

20% discount an 3 program order. 

OS-9 Version Now Avolloble 



CONTROL C CORPORATION 

PO DOX 916 IDAHO FALLS. IDAHO 834U2 
206—529-3210 
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AmounciNGEIectroScreerr 

the Superior Alternative . 7 ™, 




$595 



to the Traditional Alphanumeric Terminals 




The ElectroScreerr Intelligent Graphics Board Features: 



Graphics 

• 512 x 460 resolution bit-mapped display 

• Interleaved memory access — fast, snow-free updates 

Intelligence 

• 6809 on- board mpu 

• 6K on-board firmware 

• STD syntax high level graphics command set 

• Removes host graphics software burden 

• Flexible text and graphics integration 

• Multiple character sizes 

• User programs can be run on-board 



Terminal 

• Terminal emulation on power-up 

• 83 characters by 48 lines display 

• Easy switching among user-defined character sets 

• Fast hardware scrolling 

Additional Features 

• SS-50C and SS-64 compatible board 

• Board communicates with host through parallel latcnes 

• Composite and TTL level video output 

• 8 channel 8 bit A/D converter 

• Board occupies 4 address bytes 



See your dealer today! 
The ElectroScreen manual is available for $10. credited toward purchase of the board. 



The ElectroScreen has a 90 day 
warranty from purchase date. 

Dealers, please contact us lor our 
special introductory package 




Privac/nc 



(703)671-3900 

371 I S George Mason Dr .Falls Church v*a 22041 
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Model 6800CL4 CalCkxk/TIMER 



3-*** N.Cod CM. 



"80.- roT] 



J. OKI MSMSU2 g f 



OS c« 




5 



a s 

« « Uif 1 ONt Ud) MO' 'Q» 'WO] l<Q FUNCTIONS | 



IT'S A HARDWARE CALENDAR/CLOCK 

• Ki«p. liar* and Mm* wilhoul tarvtcing by in* tomputpr 

• Oey-ol-wtth, month/day ywif hour min:i»t ll2i74rkT.+. outo LvepYear) 

• Hard, alt «tHlr>ay<onirol(o««u el ALL Ivnciiofit v«j tottwa** 

• On. cord bolivry and ctorajrHJI Circuh ktipt Unit far month*, pawlr olF 

WITH AN INTERVAL TIMER INCLUDED 



• for irSC/fl.»2 



Tomi 



patibto) ptlnwr tpoallne. mulll.tatkina. etc 



Fully O.MnbUd 1 i a ,*d • 
Cemalele III* 
io.a board* 



19995 J-Oi«k(FI.«2Q H.«9Q)® 110,00 
I 6 9 vi Geldplaled bun cennstloti $ 4.00 
1 31.00 Shipelng A handling $ 3.00 






• FUllY OOCUMfNIED InilllKlnMtl dlogromn lhaerr. ml lhar, JO « 
«l tampl* Mtrwcr* (automatically pvli dale In FI««3"»®don> butt*, add, 
mme-al,dmy hi actmmbly lichnos, maintain* mantle**, c«*rmm lii»i»+Ast« 
diia4ey wi io» Una ol C«Tk BeiterkH net included All IC'i M<t>nd 

g)*lfX It the ,#gk«t***d Ifo w iin w rb ol Technical i»in«» Contulranra, Inc. 



X X / ro 10. i7io 

V V V Cherry Hill. NJ 01003 S 

\S\f eOS-OI-2309 1 



N*w Jercey buyers: ADO S* 
I«f <•< CASH: WC or Vise 

lhir>UFki 2*.d*tou! no 



SOFTWARE** 
HARDCORE 



"" T0CH.S FOR PR08LEH 50tVEH5 •" 

00 FIRST — Yon hov* a problem — Oil WOE I 

00 SEC0MO — 01 cmrul uu A computer) 

00 THIRD — Choose the bolt hardware — a 68091 

00 FORTH -- Cnoof* the most useful sortuere. 



— > FORTH . A TOOl FOR CRAFTWENl 

-— > Join th* thousands of problem solvers who 

hay* discovered The FORTH method of producing 

results, imImh of Impediments. 

fFORni I* a refined version of FORTH Interest Group 
Standsrd FORTH for 6609 (ADd 6«O0>; JOf fas tor than 
FIC-FORTH, several times fastar than BASIC. 



F&D Associates 

1210 Todd Road ^US I 

New Plymouth, Ohio 

45654 

"* "* Send for tree Catalog 

Vila — Master Charge ~ C.O.O. 

>[*i*i*i*i*i*i«i«t*i*i*i*i*[*i*:*i*t-i*t*i*i-i«i** 

KEU S30 DISK DRIVER BOARD 

W* took tha bast of tha MD1-1, proven in over three yeara 
of service, and Improved it. The HDC-I rune FLUC 9.0 or 
9.1* froa TSC (5-1/4") with no node (including 
double-aided). It also runs 8" SD and S" DC with our 
patching diskettes developed for the HDI-1. Me are 
working on drlvera for 8" DO - the board Is capable. 

The MDC-I uacs 1791, 93, 95. or 97 and the new SHC92I6B 
aingle chip data separator which la a much lower coat 
than populsr chip set eeparators. The HDC-I alao haa 
write pracomp and Interrupt clrcuita that allow uee of 
6809 SYNC Instruction. Board alao runa 6800 FLEX 2.0* 
and we have patches for 8" 6. DD 5". See earlier ada or 
current catalog for KDI-1 patching dlskettea which also 
work with HDC-I . 

Thla board ia Ideal for S50 or S50C system* using either 
m it or 16 addresses per slot. 



NOVF.MBKR. AND DECEMBER SPECIALS 

HOC- 1 bare board, doeumantat ion, and 92 1 M 



552.00 



add S3 a/h. Ohio residents add 5 percent 
i *FLEX ia a trademark of Techiilcel Syetesss Consultants, 

•h«t*!«Iot*I*l*I*>Ie»I*I«IeI»l*t*I*I»I«I«I»I*l*t*l* 



tFORTH<* 

THE PROFESSIONALS CHOICE 
from the author of 6809 fig-FORTH 
TALBOT MICROSYSTEMS 



— > tFORTM STSTWS <— 

For all FLEX syitMfr: GtMIX. SVTP. $96, or £X0dclsor; 
or convert to othor »v»t«n&,. Spaclty 5 or 8 Inch 
dlikatta, hardaar* type, and 6800 or A809. for 
standalone vartloriSt 



ty(». 
«ri ta. 



FORfH It vnlQuo en^ computer languagfis In «sny 
rmtgmcji, not the l*Ait of vMCti Is that It «es created 
by dtovIm ftolver* to help tttaa on »»ITh their tasks, 
rether then by computer scientists. 

FORTH applications have ^penned e wide range of tasks 
llttentng to 9* I axles, talking with dolphins, 
ruflolng robots, cent rol 1 1 ng product I on line eBchlnery, 
end sophisticated graphics systems. 

Users of FORTH raporr productivity gains of 2 to 10 
ever other development tools. I ln»F0RTHtt«) Is tor t*e 
progravevr »ho needs to squeeze the wnt'lnto roas. 

'"•(FORTH and hrmFORTH are trademarks of Talboi Microsysiems 
"♦FLEX o a trademark of Technical Systems Consuliants. Inc 

TALBOT MICROSYSTEMS 1927 Curtis Ave. 



Henualt available leperataly - price In (). 

Add iVtystee for ahlpplng, (12 for foreign air. 

•' tFORTM - extended • Id FORTH (1 disk) 1100 til J) 
«l th I ig line editor, 

" tF0RTH» - extended aore! t3 5* or 7 9" disk*) I2J0 

Includes 2"d screen editor, assaatblar, ext«nd«d date 
types utility yocasvfarles, GOING FORTH CAI course on 
FORTH, g eees. and debugging aids. 

■■ TRS-BO OOlORFORrH - available from Tha Micro Works 

> APPLICATIONS PR0QHAMS «--- 

•■ llrarXJRTH - 6609 only. 1550 (SIO) 

Far target crjapl let Ions to roaMbte code. 
Automatical fy deletes unv*ed coda end unneeoed 
dictionary Inf orstat I on. Includes full source cod* tor 
target compiler end esseetlal FORTH nucleus. Requires 
but does not include trORTm. 

" TINY PASCAL emptier In FORTH. 6*00/09 175 (120) 
•• FORTH PR0GRf*a»IHC AIDS - elaborate decompiling and 
program analysis tools {ISO (110). 

11 Also available: code tor floating point, timers, and 
reel time programming. 



Redondo Beach, CA 90278 (213) 376 9941 
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*** NEW 6805 ALL CMOS CARD *** 



_c=j_ a 



f-P-- : ^Hf > ^" 



r pout r 



port 
no* 



I iiiH3£ s °S' " 




® 



BU 

KtPHOM / «»■ 

r" nit / m* 



i iiiis-i E "- ^ 



aaaaoHa a OC PORT I 1 — ^~ 

oaooa= = o J) p D k US ■■ _ 

sssss s a c£g ""i r 7< "=>" i 



k U4 « 



"I 

. . L wo 

• • JCPJION / RAM 
" [ 2714 / (lit 



>■»_■» ■»! OC PORT 1 < 

• o^r. 3 r~ \- -— ", / 7l* E m 



o 
a 



I I \ I JOSH 

D * : nP"l° c — 
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Seproh 


Ml 
/ 
/ 


• • 
til* 
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U22 
)EPROH / »»* 
271* / 611* 



Or port I r rri u U 

J pof S ut 



[^ ntcll) 



^ ul * >* Irvk „ u1 ,'" In \ UL '*- I V-^ 



® 



SS . SO BUSS CONNECTOR 



<2> 



CPU-S-* Blank cird with documentation $49.00 

CPU-S.p Part Lai card (parta Marked •• not lncl.1 $229.00] 

CPU-S-P Pull card with all parte ahown Ifglly umblidl 4J49.00 '* 

CIOSS.IJIEPHLERS for TLEX I Cc I T»C I 4909 iviu. $150.00 



Includes EPROn Monitor 
and US vie Power Pak. 



SO FTWAR 1 
VDISK Trill ntindid I 
• up* r ( a • I d 1 ak 

410* lourci 4 objict 
♦ »07 oblicl 



OUTS I DC MODEM PROCRAM I 
UnirLCX veraton 
rt-EX veralon .800 * 4 8 
HAYES SMART HODCH 

CROSS ASSEMBLERS for 41 
runt on 410* TLEX 

TV. EDIT Scrim o r 1 a n I ad 
lor TLCI 4*07 

Plata* ipid If J " or 1" 
placing ocdar 



aaorr «•» » 
drln 

• 147 .00 

• »».oo 

ne I . isurci 

I I 00 .00 
• » JO. 00 

• 247 00 

00.4801,4*03 
•130.00 

Cdl tor 

I '3.00 
Di ek whan 



Mini nola wl 

that « t 1 00 . 

Ordara laaa I 

ba eh a r gad an 

handl Ing 

4114P-3 2MHZ 

2014P-J 2MMZ 

1714 IHKZ 

2714-1 JUKI 

I 44I03E2P 

4IB02 

4IB07 

48B21 

48B40 

4IB30 

7 4 LS440 



CHIPS 

han ordart 
H 1 nl mum 
han lha ml 
addl t lona 

11130 
110.30 
t 4.30 
4 14.30 
423.00 
•10.00 
4 23.00 
4 4.30' 
♦ 1100 
4 4.73 
« 1.23 



ng t C ' a 

la In a I I ac I 

nl mum wl I i 
I 4 10.00 (or 
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NEW MEMORY PRICES TO INTRODUCE VDISX 



S-R/R 



without 
with ax 
wl th 
wl th 
wl th 
Ba ra 



aiaoiT ehlpa 
NHOSV2MHZ 
14K NHOSV2HKZ 
32K NMOS92HKZ 
«8X NH03«2HHZ 
Card 



/I th 1 



Eatandar C a rd a aaaamb 
SS-30/ J0C 
SS-10 

SP-I Prototypa Board A/T 
SP- 1 Sara Card 
SS-30 Win Wrap Board B/C 
SS-30 Wlra Wrap Board B/C 
4*02 Supa r CPU A/T 
4*02 Super CPU B/C 
Vidao RAH, B/C »«» 00. A/T 
Ptlillll I/O. B/C 447 00. A/T 
SS-30 Backplanaa 4.4.1,12,(14 
•> 43 00 par alot w/o conna 
SS-30 I poa BP w/o connect 
Tranaltion Card 147 00, A/T 
Kola* Cold Hala It 40. Fiaili 
Kolei Tin Mala 4 40, female 



• 120 

• 147 

• 1 77 

• 277 
13 77 

• 47 

ogle 
I 33 
t 23 

• 173 

• 47 

• 37 
t 20 

• 233 
t 37 

• 173 

• 1 37 
po a 1 

c t o r a 
« 37 

• 73 
4 I 



00 
00 
00 
00 
00 
00 

a Id 

00 
. 00 

.oo 

. 00 
. 00 
.00 
.00 

00 

00 
.00 
t Ion 

. 00 
.00 

40 

30 



THOMAS INSTRUMENTATION 

Itt QCHTH STREET — AVALON, N.J. 0*202 IMW1 »e7-»2»0 
NJ RE5. INCLUDE •* SALES TAX 

Ataw 3 Mr»k> let l*B»i la CWw 

CONT. USA INCLUDE JJ.OO SHIPPING. CANADA t*.00. KORtlUN Jt2.00 
MASTERCARD. VISA, and C.O.U. ACCrPTED 
Sand • 2 00 to receive lull documentation, acheisatlca, ( 
I HI Ingi (or all boarda currently In production 
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Model EP-2A-79 

EPROM Programmer 




Three ywn In the held uHlh unsurpassed performance Software is available lor 
ihe EP.2A.79 for mos( all of the rrtcroco rnputeu Including the popular CP/M. 
FLEX. HDOS ope iai[ng system* Write or call lor specific harduate/sohVare Inier- 
facing. Oriwi packages available lor F 8, 6600. 6809. 8080. 808S. Z 80. 1802. 
6502 and 2650 based systems 
EP2A79 1I5VS0/60HZ .... SI6900 

Personality Modules 



PMI1 


IMS 27(18 


$1700 


PM5 


2716.2758 


$1700 


PMI 


2704. 27(18 


17.00 


PM5E 


2816 


35 00 


PM2 


2732 


33 00 


PM8 


MCM68764 


35.00 


PM2A 


2732A 


33.00 


PM9 


2764 


35.00 


PM3 


IMS 27 16 


17.00 


SA64-2 


IMS 2564, 25128 


39.00 


PM4 


IMS 2532 


33.00 


SA-64 3 


2764.27128 


39.00 



Optimal Technology, Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysville. VA 22936 
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COMPUTED 



BVITIMB SB-BI1C 



IT3 - INTERRUPT TIMER C SS-30 ) 

1, 10 OR 100 IRQS PER SECOND 

BC-S19.95 K1T-S36.95 AST-S..2.95 

PB-» - INTELLIGENT PORT BUFFER P1A 

6802 HPU, CENTRONICS COMPATABLE 
l»K BUfFER WITH SPACE COMPRESSION 
BC W/PROM-S39.95 KIT-S13«t.9S AST-S16't.95 

F088 - FIRMWARE DEVELOPMENT SYSTEM 

TOTAL VERSATILITY, 2K CHIPS, 2-8K BLOCKS [ 
PROM TO RAM TRANS. FOR HON. DEVELOPMENT 
FLEX- PROM TO RAM ELIMINATES DISK BOOT 

BC-S39.95 K IT-SStt -95 AST-Sit"*. 95 
k-2716 C -j-RAMS FOR ABOVE-ADD $75 



Canon 



I AE-l H/SO l.S 219. 95 

AE-1P H/50 1.1 259.95 

A-l M/iO l.S 329.95 

| FITTED CASE 28.95 

I77A FLASH 69.95 



PRICES CUARANTEEO TO 
DECEMBER 7U, 1982 



28MM F2.8 LENS 
135HM F3.5 
J5-70 F, ZOOM 
70-210 F"t ZOOM 
100-300 F5.& 



109.95 
109.95 
174.95 
215.95 
219.95 



WRITE FOR MORE INFORMATION 

ADO S3. 00 SSH PER ORDER 

WIS. A00 SI SALES TAX 



ASSOCIATED CAMERA SERVICES 

11931 w a&crruftse Roao 

WAUWATOSA WISCONSIN S3226 

(414) 257 0300 
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THE CHIEFTAIN ™ 5 V4-INCH WINCHESTER 
HARD DISK COMPUTER 



SO ADVANCED IN SO MANY WAYS . . . 
AND SO COST-EFFECTIVE . . . 
IT OBSOLETES MOST OTHER SYSTEMS 
AVAILABLE TODAY AT ANY PRICE. 



• HARD DISK SYSTEM CAPACITY 

Hie Clileftaln series includes 5'A and 6-Inch 
Winchesters lhat range Irani 4 lo 6* 
megabyte capacity and Ingher as technology 
advances. All hard disk Chieftains Include 
64 k memoiy with two serial polls and 
DOS69D disk o|icratin<] system. 

• LIGHTNING ACCESS TINE 

Average access lime Tor 5W inch Winchesters 
is 70 msec, compaiable to far more costly 
hard disk systems. That means data transfer 
ten-times faster (nan floppy disk systems. 



• 2 MHZ OPERATION 

All Chieftains operate at 2-Mlli, regardless 
of disk storage type or operating system 
used. Compare this lo ather hard disk 
systems, no matter how much they costl 

• DMA DATA TRANSFER 

DNA data transler lo arid from tape and disk 
is provided for optimum speed A special 
design technique eliminates the necessity 
of lialting Ihe processor to wait for data 
which normally transfers at a slower speed 
determined by Ihe lotatloival velocity or 
the disk. 

• RUNS UNDER DOS OR OS 9 

flo matter which Chieftain you select 
5'A- or 8 inch Itoppy or 5H or 8 inch 



Winchester with tape or floppy back up . . 
they all run under DOS 01 OS-9 with 
no need lo modify hardware or software. 

• UNBOUNDED FLEXIBILITY 

You II probiibly never use II. but any Chieftain 
hard disk system can drive up to 20 other 
Winchesters, and Four lape drives with a 
single DMA interface board! 

• SNOKE SIGNAL'S HERITAGE OF 
EXCELI£NCE 

Ihh MM gencfttfo* computer is accompa 
nied by the same tndurance-Ceittfled 
qu.illlv Delicti and end users all over Ihe 
world have come to expect from Smoke 
Signal And support software selection and 
t*ireme)y competitive pricing are very much 
a pan of that enviable reputation. 



20- Meg a byte Tape Streamer Back- Up Option 



Available with all Chieftain hard (fish COflflgurattotU. This cartridge tape capability 
provides lull 20-mcgabyte disk back tip in le.is than five minutes with jusl one 
command, or copy command lor individual file Inn. sfers data rape to 

dish or disk-lo-tane. HoppJ bat k up la She available in a variety ol configurations 



The Chieftain Computer Systems: 



tlere are the Chieftain 6809-based hard disk computers that are destined to 
change the data processing industry . . . 



Write or call today 
for details (including the 
remarkably low prices) 
on the total Chieftain 
Series . . . and on 
dealership opportunities. 

"See us at Booth 323— Comdex Fall" 



□ 
□ 



CHIEFTAIN 95VV4 

*-megabyte. Sv» Inch Winchester with 
a 300-k floppy disk drive ipicturcd). 

CHIEFTAIN 95XW4 

4-megabylr 5a inch WtncrifMo wild 
a 730-k oclo-density floppy disk drive. 



D 
D 



CHIEFTAIN 98WI5 

ISmegabyte. 5 l i inch Winchester with 
.1 I megabyte 8-Inch floppy disk dnvt 

CHIEFTAIN 9WI5T20 

ISmoiabjIe 5^-inch WlrKhester vrith 
a 30 megabyte tape simmer. 




r 



Han •■ 



SMOKE SZQVAL BROADCASTING® 

31336 VIA C0L1NAS 
U'ESTLAKE VILLAGE, CA 91362 
TEL (213) 889-9340 



I 

Telephone < 



.State, 



.Zip. 
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2MHZ 6809 SYSTEMS 

GIMIX offers you a variety to choose from! 

38 MB WINCHESTER SYSTEM $17,498.99 




HARDWARE FEATURES: 

* 2MHz 6809 CPU 

* 512KB Static RAM 

* 8 RS232C Serial Ports 

* 2 Parallel Ports 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User 
Operating System 

* OS-9 Debugger 

19 MB WINCHESTER SYSTEM . . 



* DMA Double Density Floppy Disk Controller 

* Dual 8" DSDD Floppy Disk System 

* Dual Winchester Subsystem with 
Two19 MB 5V«" Winchester Drives 

* OS-9 Text Editor 

* OS-9 Assembler 



$8998.09 



* 4 RS232C Serial Ports 

* 1 MB 5V«" Floppy Disk Drive 

* DMA Double Density Floppy Disk Controller 

* OS-9 Debugger 

* OS-9 Assembler 



HARDWARE FEATURES: 

* 128K Static Ram 

* 2MHz 6809 CPU 

* 19 MB 5%" Winchester DMA Subsystem 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User 
Operating System 

* OS-9 Text Editor 

128KB MULTI-USER SYSTEM $6997.39 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * 2 RS232C Serial Ports 

* DMA Double Density Floppy Disk Controller * Dual 8" DSDD Floppy Disk System 

* 128KB Static Ram 

SOFTWARE FEATURES: Your choice of either UniFLEX or OS-9 LEVEL TWO. Both are Unix-like 
Multi-User/Multi-Tasking Operating Systems. 

56KB FLEX/ OS-9 "SWITCHING" SYSTEM $4148.49 

HARDWARE FEATURES: 

* 2MHz 6809 CPU 

* 56K Static Ram 

* 2 RS232C Serial Ports 
SOFTWARE FEATURES: 

* GMXBUG monitor — FLEX Disk Operating System 

* OS-9 LEVEL ONE Multi-tasking operating system for up to 56K of memory 



• DMA Double Density Floppy Disk Controller 

* 2 Built-in 5V«" 40tr DSDD Disk Drives 

(80 Track DSDD Drive Option . . add $400.00) 



WINCHESTER SUBSYSTEMS 



Winchester packages are available for upgrading current GIMIX 6809 systems equipped with DMA controllers, at least one 
tloppy disk drive, and running FLEX, OS-9 LEVEL ONE or OS-9 LEVEL TWO. The packages rnclude one or two 19MB (unlormat- 
ted) Winchester drives. DMA Hard Disk Interface, and the appropriate software drivers. The Interlace can handle two 5'A" 
Winchester Drives, providing Automatic Data Error Detection and Correction: up to 22 bit burst error detection and 1 1 bit burst 
error correction UniFLEX NOW AVAILABLE 

Dual drives can be used together to provide over 30 MBytes ol on line storage •• or use one lor backup ot the other (More 
convenient and reliable than tape backup systems 

#90 includesone 19MB Drive. Interface, and Soltware $4288.90 

#91 includes two 19MB Drives. Interface, and Software $6688.91 

Contact GIMIX tor systems customized to your needs or tor more information. 
50 HZ Export Versions Available 

GIMIX inc nerves We ngtii » ciunje pricing and [irooucl 

sptoiicatwns ai an» tne without lurwer nodes 1337 WEST 37th PLACE 

GMX is a trademark of GIMIX Inc. CHICAGO, ILLINOIS 60609 
GIWiK' anoGHOST* are regtsttteo trademarks «i GlWlK Inc ("115\ Qp7 S*i10. 

FLEX and UrvFlEX art trademarks or teenneai Systems Consultants inc U'^l y«ir-OD1U 

0S.9 is a fr-aoemark ot Mcrowa<e Inc TWX 910 221 4055 198? GiMlXfnc 



Gimix 



inc. 



64 



'68' Micro Journal 



FLEX & RS COLOR COMPUTER 



It you ere tired of playing games on your TRS-60C" Color 
Computer, or Mnd that you ere handicapped by the limitations 
of the RS BASIC in trying to write a Program that will allow you 
to actually USE the Color Computer as a COMPUTER; and It you 
have been studying the Advertisements in this Magazine and 
wishing that you could run THESE Programs on your Computer, 
YOU ARE READY TO MOVE Ur- TO THE FUXT Operating System. It 
you want to have REAL PROGRAMMING POWER, using an Extremely 
Powerlul Putlness BASIC, PASCALS. C Compilers, a full-blown 
Macro Aa^unbler with a Library capability so you are not 
continuously "reinventing the wheel", YOU ARE READY TO MOVE LP 
TO THE FLEX9" Operating System, It yoai would like to see If 
YOU REALLY COULD USE A COMPUTER IN YOIIR BUSINESS, or begin 
to make your Computer start PAYING IT'S OWN WAY by doing some 
Computer Work tor the millions of small businesses around you, 
such as Wordprocesslng, Payroll, Accounting, Inventory, etc., 
then YOU ARE READY TO MOVE UP TO THE FLEX9" Operating 
System. How?? DATA-CO"* 5 has the way] 

OATA-COWs FLEX)" Conversion tor the TRS-80C" Color Computer 
was designed tor the SERIOUS COMPUTER USER with features 
like greatly increased Display Screens, W ITH Lower Case 
Letters, so you can put a FULL Menu on ONE Screen, or see 
SEVERAL Paragraphs at the same time; with features like 
providing a FULL Keyboard so you have FULL Control of your 
Computer AND it's Programs NATURALLY, without needing a 
chart to see what Key Combination will give you what function, 
with USER ORIENTED functions to sake using the Operating 
System natural, like having the Computer AUTOMATICALLY 
determine what type of Disk is being used In what type of Disk 
Drive and working accordingly, rather that you have to specify 
each and every thing for it, or like having the Computer work 
with the Printer you have been using all along without you 
having to tell the now Operating System what is there; etc., 
etc., etc. 

OATA-COMP has everything you need to make your TRS-B4XT Color 
Ccapvter MOM for YOU; troa Parts and Pieces to Full, Ready To 
Use SYSTEMS. DATA-COMP designs, salts, services, and 
SUPPORTS Coaputer SYSTEMS , not just Software. CAL1 OATA- 
COHP TODAY to aaka your Computer WORK FOR YOU 



- - SYSTEM REQUIREMENTS - - 

FLEX* bpeciai General Version w/Editor & Assembler (which 



normally sell tor 150.00 ea.) 
F-MATE(RS) FLEX9 Conversion Rout, 



J150.00 
for the RS Disk Controller 



when purchased with Special General FLEX9 Sys. J69.95 

when purchased without the General FLEX9 Sys. $79.95 

NEW — Full Source Code tor the Coir,. Routines 1159.95 

Set at Eight MK RAM Chips w/ Mod. Instructions 199.95 

Color Coaputer with MK RAM end EXT. BASIC J549.95 

Color Coaputer with 16* RW $375.95 

Color Coaputer with 16K RAM end EXT. BASIC 1465.95 

- - SPECIAL SY STEM P ACKAGES - - 

64*. Radio "Shack COLOR COWUIER, Radio Shack COLOR DISK 
CONTROLLER, a Disk Drive System, Special General Version o* 
FLEX9", F-NATE(R$r, and a Box of 10 Double Denslly Diskettes; 
a COMPLETE, ready to run SYSTEM on your Color TV Set. 
11749.9? 

Now Available 
Enhanced F MATE Version 2.0 

- - OISK DRIVE PACKAGES, wi th RS Controller - - 

These Packages Include fhe Radio Shack Disk Controller, Olsk 
Drives with Power Supply and Cabinet, and Disk Drive Cable: 
PAK i\ --> 1 Single Sided, Double Density Sys. 1499.95 

PAK $2 — > 2 Single Sided, Double Density Sys. 1729.95 

PAK H =a> I Double Sided, Double Density Sys. 1579.95 

PAK <4 «> 2 Double Sided, Double Density Sys. 1889.95 

- - PARTS AND PIECES - - 

Radio Shack Disk Controller 1169.95 

I ee. Single Sided, Double Dens i ty Disk Drive 1249.95 

1 ee. Double Sided, Double Density Disk Drive $ 149.95 

Single Orlve Cabinet with Power Supply 17 9.95 

Double Drive Cabinet with Power Supply 199.9 5 

Single Drive Disk Cable for RS Controller 124 .95 

Double Drive Disk Cable tor RS Controller 134.95 

Micro Tech. Prods.. Inc. LOWER CASE ROM Adapter 174.95 

Radio Shack BASIC Version 1.1 ROM 13 4.95 



SOFTWARE 
£ CHESS & 

%&> 6809 *!# 

Require FLEX ■ and one ot the following CRT terminals 
Now Runs On Any Typ Terminal 
Features: 

• Two display boards. 

• Four levels of play. 

■ Point scoring system, 
■Play while or black. 

■ Change or set-up boards piece positions. 

■ Forlelt move 

■ Swap sides. 

■ Make move and swap sides. 
•Change skill level. 

• Slop and restart game. 

• Solve Mate In t-2-3-4' moves. 

179.95 Speafy S" or 8 disk 

This Is one of live strongest CHESS programs running 
on any microcomputer, estlmatoduSGFRsting 1600 . 

H.' ■, I'.-.-r ,i chKhl Wife* I ■ ■ ■■* rf .-, ^ 

DIET-TRAC Forecaster 

A D*e1 Plarmir,q ami Analysis Piogram 
Dd rci*c FoiejcMtar u ■ piogrim irx^c piani * dim in ipmi oi 

**fhtr CJitarisa 4ttd p-.rr.tfnl age u * ca-bor-yrpirBS. proinrn wirJ r*Jfl 
IC P F %i at grami qJ Cvbohydrala PioM«n «rwj F«r food *■■ 
cnir^Mol*Kr-o)ir%4i4iiLMKl««q'Wp1«irpg^#Wf brHd msar 
Itutn rr-ih rr U ir irx) W\ lo* ■ IpK^IC irXhmdu* 

5*. Afft MtegM, P'«l*fit W*J*gJH F.v-i* Sif* A*ll*n> L»*». *-Ml 
B«Ui MtUbeliC «■«* tor nonThlt aTdtviOu*! v tartan -Ho account 
ICMaV •aighl anid iLfSlaVinanri c*irx«M tar ajrty ewefjhl ol If** ffbCTvf 
nyjiM^dujri are ca^cuilaiw] VSrhan ■ rtnVegN JO* 1 4 flfwffi r*t1fc#r QHpti or 
Imi>. »il) at juvwjjijn <*, ttgrwo upon &tt*t** in* cvnoulti 1 And if* 
indi*4v4i IP* oumtwr o* dipt KJ '••cf> Ih* whQM. gOlr is GrOrKlvd 
Th» iitHemg *nd •nfrrig turn or wfrOjN km n cJrXiXflW #nd I datfv 
"- Up *** d#yt iy«j*cr*«i wwgtip ir* ■ 10 a*? period m 
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FLEX VERSION 
UnlFLEK VERSION 



PRINTERS 

The Epson MX*0 

$495.00 

The Epson MX-100 
$725.00 

MX-70 $355 00 MX-80 FT S575.00 

MEMOR Y 

SWTPC-Motorola. MP32 
32K Dynamic Memory Board 
Assembled & Tested 

1 MHZ - No extended addressing 
Can tie set up (Or S0-7FFF or 8000-FFFF 

$749.95 



DATA-COMP 

SOUTH EAST MEDIA 

P.O. Bo* 794 HIXSON, TN 37343 
1-615-642-4601 



Verbatim Diskettes. 

$ Sot SftclOr Oilk. 
Stfigi* S>d« Singie Oensily \2 75 mm 
Singl* SKl« Ooubta Ownsily $? 7S an 
Ocubim Std» OquBI* Oansity U 9? ■■ 
PUbIIc $IOf*Q* Bot $5.00 u 

6 Sotl S«ctOf Oi«ht 

Smgti Sid* Slngi* MnaJly W ?S am 
Singln Sid* Dovbla OtnSily %* 10 •* 
Double Side Ooubl* Ovnsily $4 75 «■ 
Piimc Lfb*a*y oVii S5O0 ■« 

Foreign Order* *<M 10*4. Surface— 20% Ak Mail 

DRIVES & 
CABINETS W/PS 

b 1/4" 

TANOON - Single Sided, Double 

Density, 40 Track 1249.95 

TANOON - Double Sided, Double 

Density, 40 Track 5349,95 

CABINET - Single Drive with 

Power Supply i 79.95 

CABINET - Double Drive with 

Power Supply 1 99.95 

CABLE - Single Drive 1 24.95 

CABLE - Double Drive 1 34.95 

1 MOTE * When ordering cables please 
spec! fy S50 Bus or Other! I I 

Call or write for d I sk control lar 
Board Inf u a u tlon. 
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— HELIX 






THE MAINFRAME 

• Industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Supply in the industry 

• S-64 Bus gives 16 Bit Power and 
S-50 Bus Compatibility 

• to Main (S 64) Slots 

• 14 I/O (S-30) Slots plus 2 On-board 

• On-board Baud Rate Generator 
to 38 4Kb 

• Space and Power lor two 5% Disk 
Drives 

• Full Address Decoding for I/O Slots 

• Two RS-232 Serial and Two parallel 
Ports On-board 

• Single Board Construction for 
Reliability 

• Faraday Shielded Bus Lines give 
Text Book Clean" Signals 

THE PROCESSORS 

6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible with 
GIMIX and SWTPC 

• Standard 6640 Interval Timer 

• Standard 1K Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision for Programmers Console 
68000 

• Standard 6 MHz Operation 

• Memory Management Hardware 

• Provision for Programmers Console 

• 16 Bit Power and 6 Bit Compatibility 

The HELIX™ computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing. 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use 



THE POWER SUPPLY 

• Ferro-resonant Transformer for Line Noise 
and Under-Voltage Protection 

• Conservative 25 Amps at 6 5 Volts 

• Conservative 5 Amps at * 16 Volts 

• Conservative Component Rating for 
Reliability 

THE COMPONENTS 

• Fully Socketed 

• Gold Plated Bus Connectors 

• Only "B" Series 66XX Components Used 

• Only Top Grade Logic Circuits Used 

• Industrial Grade Components Throughout 



THE MEMORIES 


THE PRICES 






DM -64 

• Field Proven 

• Proprietary Memory Control Logic 

• Fully Transparent Relresfi 

• Tested at 2 5 MHz Operation 


Because ol the variety ot configurations 
possible, full pricing cannot be given Rep- 
resentative prices are 

. 64K 6809 HELIX $1995 


DM-512 

• 512K Bytes on a Single S-64 Board 

• 16 Bit Power and 6 Bit Compatibility 

• Runs in Existing S-50 Systems where 
Physical Space Allows 


• 64K 68000 HELIX 
. 512K 6809 HELIX 




$2595 
$4450 


• Full 24 Bit Addressing 

• Fully Transparent Relresh 


• 51 2K 68000 HELIX. 




$4995 



HAZELWOOD COMPUTER SYSTEMS 



907 E. Terra, O'Fallon, Missouri 63366 
Dealer and OEM Inquiries Invited We support our Dealers 



(314) 281-1055 

i ma it a Tradpmarh ol SoenMic Alinnu 



